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Preface 



This manual provides information on the use of four diagnostic utilities 
that apply to Multi-Access Controller (MAC) and Integrated Controller Discs 
(ICD) supported by HP 1000 computers via an HP- IB interface. A knowledge of 
HP 1000 computer systems and HP-IB disc technology at a Customer Engineer 
level is assumed. No attempt is made to explain the operation of the 
hardware, since this is more appropriately covered in related manuals 
referenced below and in Chapter 1. 

Additional publications which will be valuable for referencing when using 
this manual are: 

M/E/F-Series 

1. Integrated Controller Programming Guide (Part No. 13365-90901). 

2. Disc Drive Loader ROM Manual (Part No. 12992-90001). 

3. 7910 Disc Drive Service Manual (Part No. 07910-90903) . 

k. RTE-IVE Operating System Ref. Manual (Part No. 92068-90015) . 
5. Data Systems Customer Support Handbook (Part No. 5950-376?). 
L-Series 

1. 13365A Integrated Controller Programming Guide (Part No. 13365-90901) . 

2. 7910 Drive Service Manual (Part No. 07910-90903) . 

3. RTE-L/XL Operators Guide (Part No. 92070-90002) . 

k. Getting Started With Your Model 9/10 (Part No. 92070-90001) . 
A-Series 
1- 13365A Integrated Controller Programming Guide (Part No. I3365-909OI) . 

2. RTE-A User's Manual (Part No. 92077-90002). 

3. Getting Started With RTE-A (Part No. 92077-90039). 

k. 127^5A Disc Controller (13037) To HB-IB Adapter Kit Manual (Part No. 
127^5-90901). 

5- 13037 Disc Controller Manual (Part No. 13037-90006) . 
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Chapter 1 

General Information 



Introduction 

HP product number 91711B (M/E/F-Series) and 2U398B (A-Series) include the 
following diagnostics: 

1. FORM formatting program 

2. DIAG diagnostic program 

3. ERT error rate test program 
U. DISCZ disc analyzer program 

HP product number 2H398A for the L-Series contains the same programs except 
that the FORM program is not included. Each of the M/E/F-Series programs 
may be used as either stand-alone or single user routines. 

FORM is an offline formatting program for M/E/F-Series and A-Series discs. 
It is a powerful physical-mode formatter that should only be used by 
experienced users, since it can erase all LU and spare track designations. 
FORM should only be used if a track map table is available. 

Most users will find FORMT to be more convenient, yet suitable for most 
needs. FORMT is on online formatting program on the M/E/F-Series and an 
offline program on the A/L-Series. It is not included in this diagnostic 
package because it is included in your operating system software. FORMT is 
documented in the following publications: 

1. RTE-IVB Utility Program Reference Manual (Part No 92068-90010) . 

2. RTE-6/VM Utility Program Reference Manual (Part No. 9208U-90007) . 

3. RTE-L/XL Utilities Manual (Part No. 92070-9000*0 . 

k. RTE-A Utilities Manual (Part No. 92077-9000U) . 

The ERT diagnostic is a program that reads and writes data to the disc to 
aid debugging in a dynamic testing mode. ERT in the A-Series Diagnostic has 
an optimized operator setup menu which is different than the M/E/F-Series 
and L-Series programs. For this reason, the general description for ERT is 
divided into two sections, one for the M/E/F and L-Series versions, and one 
for the A-Series version. 
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General Information 



The following chart shows which disc drives are supported by these 
diagnostic products: 



SUPPORTED DISCS 





7906H 

ICD 


791 OH 

ICD 


7920H 

7925H 
ICD 


7906M 
MAC 


7920M 

7925M 

MAC 


M/E/F 


YES 


YES 


YES 








L -SERIES 


YES 


YES 


YES 








A-SERIES 


YES 





YES 


YES 


YES 



Hardware Requirements 



The following HP 1000 M/E/F-Series or A/L-Series hardware is required to use 
the diagnostics: 

M/E/F-Series 

1. M/E/F -Series Computer. 

2. I2966A Terminal Interface Card. 

3. 12821A H-Series Disc Interface Card. 
k. Minimum of 6kk words of Main Memory. 

5. 12731A Memory Expansion Module. 

6. 12539C Time Base Generator. 

7. 12892B Memory Protect. 

8. 26Ux Display Terminal with 12966A/Opt 001, Asynchronous Serial Interface 
(if minicartridge media option is selected). 

9. 7970B/E Magnetic Tape Drive (optional). 
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General Information 



L-Series Computer 

1. An L-Series Computer capable of running RTE-A operating system software. 

2. A Diagnostic Input Device: a hard or flexible disc drive, a 1600 bpi 
magnetic tape drive, or 26Ux Display Terminal equipped with dual 
minicartridge option. 

3. A Virtual Control Panel (VCP) Interface: 12005A/B Asynchronous Serial 
Interface PCA or 12OO7A/12014HA HDLC Interface Card connected to a 26xx 
Display Terminal. 

U. 12009A HP-IB Interface Card. 

5. Minimum of 6kk bytes of Main Memory. 

A-Series 

1. A-Series Computer capable of running RTE-A operating system software. 

2. A Diagnostic Input Device: a hard or flexible disc drive, a 1600 bpi 
magnetic tape drive, or a 261+x Display Terminal equipped with dual 
minicartridge option. 

3. A Virtual Control Panel (VCP) Interface: 12005A/B Asynchronous Serial 
Interface PCA or 12007A/120UltA HDLC Interface Card connected to a 26xx 
Display Terminal. 

OR 

1201+OB MUX Interface Card connected to a 372ll*A Systems Modem, if VCP 
terminal is connected to 12005A/B or 12007A/120U1|A. 

It. 12009A HP- IB Interface Card. 

5- Minimum of 256k bytes of main memory. 



Required Software 



This manual and related software are included in the 917HB Diagnostic and 
Verification Package for the M/E/F-Series, the 2U398A Diagnostic Package for 
L-Series, and the 2U398B Diagnostic Package for A-Series. 
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General Information 



Cross reference to the Diagnostic and Verification Reference Manual (Part 
No. 91711-90006) should be made to establish that appropriate software for 
the M/E/F-Series diagnostics is available. Cross reference to the HP 12992 
Loader ROM's Installation Manual (Part No. 12992-90001) should be made to 
ensure that the appropriate Loader ROM is available for the media on which 
your diagnostics were specified. 

Media option choices for the HP 1000 A/L-Series include flexible discs, 26Ux 
minicartridges, CS/80 cartridge tape, or 1600 bpi magnetic tape. For the 
HP 1000 M/E/F-Series, these diagnostics are available on 26kx 
minicartridges, 800 bpi magnetic tape, and 1600 bpi magnetic tape. See 
Table 1-1 for media listing by HP Part Number: 

Table 1-1. Media Cross Reference Listing 





M/E/F-SERIES 


L-SERIES 


A-SERIES VCP VIA 


UTILITY** 




ASIC 


MUX 


3.5-INCH 

FLEXIBLE DISC 


N/A 


N/A 


214398-13U16 


2U398-13142U 


DIAG, ERT 
DISCZ, FORM 


5.25-INCH 
FLEXIBLE DISC 


N/A 


214398-13U02 


2U398-13U10 


2U398-13 1 421 


DIAG, ERT 
DISCZ, FORM 


8 -INCH 
FLEXIBLE DISC 


N/A 


214398-13^01 


2l»398-13 1 *07 


2U398-13U19 


DIAG, ERT, 
DISCZ, FORM 


MINICARTRIDGE 
(TERMINAL) 


N/A 
917H-1332U 
91711-13325 
91711-13325 
917H-1332U 


N/A 
2U398-13303 
2U398-1330U 
2)4398-13305 

N/A 


2U398-133U1 
214398-13320 
2U398-13321 
2)4398-13322 
2*4398-13322 


N/A 
N/A 
N/A 
N/A 
N/A 


SYSTEM 
DIAG 
ERT 
DISCZ 

FORM 


CS/80 

CARTRIDGE 

TAPE 


N/A 


2U398-13301 


2)4398-13318 


2U398-13318 


DIAG, ERT, 
DISZ, FORM 


N/A 


02196-13301* 


02196-13301* 


DIAG, ERT, 
DISCZ, FORM 


800 BPI 

MAGNETIC TAPE 


91711-13503 


N/A 


N/A 


N/A 


DIAG, ERT, 
DISCZ, FORM 


1600 BPI 
MAGNETIC TAPE 


917H-1350U 


N/A 


2U398-13501 


2U398-13501 


DIAG, ERT, 
DISCZ, FORM 


02196-13501* 


02196-13501* 


DIAG, ERT, 
DISCZ, FORM 



* Supplied with CS/80 disc based systems 
** The FORM utility is not available on L-Series computers 
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Chapter 2 

Loading on M/E/F-Serses 



Relevant sections of the chart introduced in Chapter 1 
supported discs are reproduced below, for your convenience. 

SUPPORTED DISCS 



illustrating 





7906H 
ICD 


7910H 
ICD 


7920H 

7925H 

ICD 


7906M 
MAC 


7920M 

7925M 

MAC 


M/E/F 


YES 


YES 


YES 









On the M/E/F-Series , diagnostics are supported on an RTE-IVE host which is 
included in the 91711B package. In this case, the RTE-IVE host must be 
loaded before loading the diagnostic module. The diagnostic may then be 
loaded either from a minicartridge or from mag tape. 



CAUTION 



Each of the diagnostic utilities will access the disc 
memory under evaluation (except for the A/L-Series 
Version of DIAG) . This mill alter existing recorded 
data in the areas accessed, destroying your data files 
unless suitable precautions are taken. All removable 
disc cartridges should be temporarily replaced and fixed 
discs should be backed up for the duration of this test. 

To load the RTE-IVE host, insert the appropriate media in the loading device 
and perform the following steps: 

1. Select the S-Register. 

2. Set the bits as follows: 



15 Ik 13 12 11 10 9 8 7 6 5 k 3 2 

I I I I I I I I I I I I I I 

LOADER ■* CONSOLE SELECT CODE *- 

ROM 



3- Press STORE, PRESET, IBL, PRESET, RUN. 

k. A good load will be signified by octal 

T-Register. 
5. Select the S-Register. 



102077 displayed in the 
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Loading on M/E/F-Series 



6. Set the bits as follows: 



15 Ik 13 12 11 10 9 8 7 6 5 U 3 



1 



SET «- 

10 



DISC SC 



-*-« CONSOLE SC 



7. Press STORE. 

8. Select P-Register. 
9- Set bit 1=1 (P=2). 
10. Press STORE, RUN. 

At this point, the operating system will make all communications through the 
console. 



Console Responses 



Following is a typical example of the expected inputs and outputs, 
operator responses will be underlined : 

END OF SESSION 

START RECONFIGURATION 

LIST DEVICE LU? 1 

I/O RECONFIGURATION ALREADY PERFORMED; 

CURRENT SELECT CODE, NEW SELECT CODE? 

13,15 *SYSTEM CONSOLE 

CURRENT I/O CONFIGURATION: 

SELECT CODE 11= EQT 1, TYPE 32 : 7906H DISC 

SELECT CODE 13= TBG 

SELECT CODE l6= EQT k, TYPE 23 

SELECT CODE 17= EQT 5, TYPE 23 

SELECT CODE 20= EQT 2, TYPE 05 

SELECT CODE 22= EQT 5, TYPE 00 

SELECT CODE 23= EQT 3, TYPE 12 



Required 



:MAG TAPE 1 

:MAG TAPE 2 

:26UX TERMINAL 

:TTY 

:LINE PRINTER (2631) 



At the I/O Reconfiguration stage, the system will allow the operator to 
enter the CURRENT SELECT CODE and NEW SELECT CODE. This will configure the 
I/O Map to match the actual system I/O structure. Terminate reconfiguration 
by entering /E . 

Generation for the host operating system has the TBG mapped to SC 13- If 
the disc or terminal is mapped into SC 13, it is important to note that the 
TGB will be overlaid and will show on the I/O map. This may be handled by 
moving the disc to a temporary SC, moving the TBG to the actual SC and then 
moving the disc back to SC 13- 
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Loading on M/E/F-Series 

After /E is entered, the following messages will appear: 
CURRENT PHYSICAL MEM SIZE IS 6k PAGES 
MEM RECONFIGURATION? (YES/NO) NO 
RECONFIGURATION COMPLETE 



At this point, the operating system will bring in the mapped portions from 
the loading device. The system will prompt with a "*" and APLDR can now be 
used to bring in the program. 

The first thing that should be done (before loading any program) is to run 
the I/O map display program: 

RU,MAPI0,1 

If the operator is unsure of the disc HP-IB address, a timeout should be set 
to keep the program from endlessly looping. 
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Loading on M/E/F-Series 



File Structure 



Once the RTE-IVE host is loaded and running, the magnetic tape or 
minicartridge must be positioned to the file which contains the required 
utility: 

Mag Tape Format 



1) 


Directory 


2) 


RTE-IVE Host 


3) 


\ 




k) 






5) 






6) 






7) 






8) 




> System Files 


9) 






10) 






11) 






12) 






13) 






1U) 


4 




15) 


FORM 


16) 


DIAG 


17) 


ERT 


18) 


DISCZ 


irtric 


Ige Tape Format 


Tape 


#1 


1) 


Directory 


2) 


RTE-IVE Host 


Tape 


#2 


1) 


Directory 


2) 


FORM 


3) 


DIAG 


Tape 


#3 


1) 


Directory 


2) 


ERT 


3) 


DI 


SCZ 
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Using MTLDR 



MTLDR is the mag tape loader program on minicartridge tape for use when the 
loader ROM is not available. Current, supported software is compatible with 
RTE-IVE. A compiler listing of MTLDR is included in Appendix B. 

NOTE: MTLDR is the same as 1MTLDR supplied on previous versions. 

Load the MTLDR as follows: 

1. Select the S-Register. 

2. Set bits 15 and lU to the minicartridge loader ROM location. 

3. Set bits 6-11 to the console select code, 
it. Press STORE, PRESET, IBL, PRESET, RUN. 

5. HALT 102077 indicates a successful load. 

To execute: 

1. Select the S-Register. 

2. Set bits 15 and equal to 1. 

3. Set bits 6-11 to mag tape select code. Press STORE. 

k. Set the A-Register equal to 2 (bit 1 = 1) to load file #2. Press STORE. 

5. Set the P-Register equal to 2 (bit 1=1). 

6. Press STORE, PRESET, RUN. HALT 102077 indicates a good load. 



Using the Mag Tape Loader ROM 



1. Select S-Register. 

2. Set bits lU, 15 to Loader ROM location. 

3. Set bits 6-11 to select code of mag tape. 

h. Set bit = to load the first sequential file or bit = 1 to load the 
file specified in the A-Register. Press STORE. 

5. Set the A-Register to the file number desired (i.e., To load the RTE-IVE 
hoot, 2 should be specified here). 

6. Press STORE, PRESET, IBL, PRESET, RUN. 



NOTE 



The A-Register may be set to any number to load the file 
specified by that number. This can be very useful when 
the RTE-IVE host is stored on tape With other 
diagnostics. 
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Loading on M/E/F-Series 



Using Minicartridge Loader ROM 



To use the minicartridge, the tape must be positioned using the off-line 
control keys on the 26U5. Follow the standard procedure for loading a 
minicartridge using the 12992C Loader ROM: 

1. Select the S-Register. 

2. Set bits 15, lU to Loader ROM location. 

3. Set bits 6-11 to Console select code. 
U. Press STORE, PRESET, IBL, PRESET, RUN. 

5. HALT 102077 signifies a successful load. 

6. Select P-Register. 

7. Set bit 1=1 (P=2). 

8. Press STORE, RUN. 



Standard I/O Configuration 



Reconfiguration will not be necessary when the standard I/O configuration, 
shown below, is used. 

Standard I/O Configuration 



SELECT CODE 


DEVICE 


11 


Disc DVR32 


13 


TBG 


16 


Magnetic Tape DVR23 


20 


26kx type terminal 



Using XCNTL 



NOTE 



Although XCNTL can be used with minicartridge , it is 
recomnended that the tape control soft keys be used 
instead. 

XCNTL is a program generated into the RTE-IVE host which provides tape 
positioning control: 

RU, XCNTL, lu, function 

where : 

lu = 08 for mag tape; Ok for minicartridge 
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Loading on M/E/F-Series 



function = 13B file forward 
OUB rewind 
02B record backward 
ll+B backspace one file 



Each function allows movement of the tape one unit. It is important to note 
that when using the backspace one file command (lUB) , that each time this 
command is used the Read Gap is positioned behind the End of File mark. If 
the next file is to be read in reverse, enter RU,APLDR,<lu> twice or 
RU,XCNTL, <lu>,03B and RU,APLDR,<lu>. This will move the Read Gap past the 
File Mark and load the next program. 

Using APLDR 

Once the tape has been positioned, APLDR can be used to load the appropriate 
program : 

RU, APLDR, <lu> 

where : 

lu 8 = magnetic tape logical unit and 
lu k = minicartridge 

The diagnostic modules take a maximum of three minutes to load from 
minicartridge. Following a successful load, a (READY) message will appear 
on the system console. 



Execution 

After loading, any of the four programs may be executed by entering: 

RU,<program name> 

where : 

program name = FORM "J 

DIAG I depending upon which one 
DISCZ [ was loaded by APLDR 
ERT 
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Switching Between Programs 



To execute a different module, the current module must be cleared from 
memory before the next module is loaded: 

OF,<program name>,8 

where : 

program name = FORM 1 

DIAG I depending on which one 

ERT [ was loaded by APLDR 

DISCZ J 

8 = clears the program from memory 

If the current module is not cleared from memory and attempts are made to 
load another module, the message NO PARTITION BIG ENOUGH will appear at the 
output device. In this case, the first module was already in the single 
partition, and the system tried to read the next module into the same 
partition. At this point, the first module must be cleared from memory and 
the tape repositioned or the error message CHECKSUM ERROR will appear at the 
output device. This may be done by entering: 

OF,<program name>, 8 

RU,XCNTL,<lu>,lHB 

RU,XCNTL,<lu>,03B 



Breakmode 

Breakmode is supported in the diagnostics and may be entered during a loop 
by pressing any key and then entering: 

*BR,<program name> 



CAUTION 



It is extremely important to always exit disc diagnostics 
carefully. Allowing diagnostic routines in process to run 
to completion should be considered. If diagnostic 
routines in process are terminated, a corrupt track will 
probably be left open without any operator notice. This 
(highly probable) corrupt track will inhibit return of the 
disc to on-line status. If a diagnostic routine in 
process must be interrupted, use BReakmode, and not OFf. 
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Chapter 3 

Loading on the A/L-Series 



Relevant sections of the chart introduced in Chapter 1 illustrating 
supported discs are reproduced below, for your convenience. 

SUPPORTED DISCS 





7906H 
I CD 


7910H 
I CD 


79 2 OH 

7925H 

I CD 


7906M 
MAC 


7920M 

7925M 

MAC 


L-SERIES 


YES 


YES 


YES 








A-SERIES 


YES 





YES 


YES 


YES 



On the L-Series, each of the diagnostics is a stand-alone, self -hosted RTE 
System and thus may be loaded as an absolute program. 

On the A-Series, all four diagnostics are combined into one stand-alone, 
self -hosted RTE system and thus may be loaded as an absolute program. 



CAUTION 



Each of the diagnostic utilities will access the disc memory 
under evaluation (except for DIAG). This will alter existing 
recorded data in the areas accessed, destroying your data 
files unless suitable precautions are taken. All removable 
disc cartridges should be temporarily replaced and fixed discs 
should be backed up for the duration of this test. 



Software Media Format For The A/L-Series 



For the L-Series, each diagnostic is 
the following media: 

1. 5-25-in. mini-floppy disc 

2. 8-in. floppy disc 

3. 2h6x minicartridges 
k. CS/80 cartridge tape 



a stand-alone RTE system, available on 
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For the A-Series, all four diagnostics are combined into one stand-alone RTE 
system, available on these media: 

1. 3>5"in. micro-floppy dis< 

2. 5-25 in. mini-floppy disc 

3. 8-in. floppy disc 
U. 26kx minicartridges 
5- CS/80 cartridge tape 
6. 1600 bpi magnetic tape 



Configuration With VCP 

1. Turn off the power to the computer and the terminal. 

2. Set the processor card switches to enter the VCP routine after power-up: 

Processor Switch Ul f 1 2 3 >* 5 6 7 8 
Setting 10000001 

where 1 = open = up; = closed = down 

3. If the diagnostic is to be loaded into memory from minicartridge tape, 
skip to step k. Set the Ul switches on the HP 12009A Interface that is 
connected to the device drive unit as follows (Ul is the switch pack 
facing the rear of the computer card cage): 

HP 12009A Switch Ul 11 2 3 't 5 6 7 8 
Setting 10010111 

where 1 = open = up; = closed = down 

The Ul6 switches on the HP 12009-A Interface can be set to any position; 
their settings do not affect diagnostic operation (Ul6 is the switch 
pack facing the side of the computer card cage). 

Attach the device drive unit to the HP 12009A HP-IB Interface using an 
HP-IB cable. Note the device drive HP-IB address and unit number. 
These numbers are used during the boot loader command. 

The HP-IB card must have the correct load resistors installed for the 
HP-IB devices attached to the card. Refer to the HP 12009A HP-IB 
Interface Reference Manual (Part No. 12009-90001) . 
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k. If the diagnostic is to.be loaded into memory from minicartridge tape, 
set the Ul switches on the HP 12005A/B Interface that is connected to 
the minicartridge tape input device as follows (Ul is the switch pack 
which faces the rear of the computer card cage): 

HP 12005A/B Switch Ul 11 2 3 >t 5 6 ? 8 
Setting X0010000 

where X = if VCP 

X = 1 if not VCP 
1 = open (up) 

= closed (down) 

The U21 switches on the HP 12005A/B Interface should be set for the 
normal operation of the input device attached to the card (U21 is the 
switch pack facing the side of the computer card cage). 

5. MUX (120U0B) card or 37222A Modem card switches: 

Switch No. -- 1 2 3 U 5 6 7 8 
Setting -- X0010011 

where X = if VCP 

X = 1 if not VCP 

1 = open (up) 

= closed (down) 



Loading the Diagnostic 



To load the diagnostic into memory, first turn on the power to the terminal, 
then to the computer and tape drive. The diagnostic assumes the computer 
and terminal self-tests have passed. Load the diagnostic from the specified 
input device as described in the following sections. 



3-3 



Loading on the A/L-Series 



Breakmode 

Breakmode is supported in the diagnostics and may be entered during a loop 
by pressing any key and then entering: 

*BR,<program name> 



CAUTION 



It is extremely important to always exit disc diagnostics 
carefully. Allowing diagnostic routines in process to run to 
completion should be considered. If diagnostic routines in 
process are terminated, a corrupt track will probably be left 
open without any operator notice. This (highly probable) 
corrupt track will inhibit return of the disc to on-line 
status. If a diagnostic routine in process must be 
interrupted, use BReakmode, and not OFf. 



Booting from Minicartridge Tape 



L-Series 

1. Insert the minicartridge tape into the left tape unit of an HP 26Hx 
terminal. 

2. Hit the break key to get the VCP prompt, then enter the following VCP 
command : 

VCP>%BCT10020 (for terminal connected to ASIC card 
with select code 20B) 

If loading from the right tape drive unit, enter %BCT10120. 

The diagnostic will be loaded into memory. During execution, all the test 
messages will be printed on the console for operator reference. The 
bootable diagnostic file names are DIAG, ERT, and DISCZ. Operating 
instructions for running the specific diagnostics are described in Chapters 
5, 6 and 7. 
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A-Series 

The four A-Series diagnostic programs can all reside in memory at the same 
time. There are four tapes in the package. One tape contains the system, 
another contains FORM and DISCZ, another contains ERT, and the remaining 
tape has the DIAG program. To load the A-Series diagnostics: 

1. Insert the minicartridge tape into the left tape unit on an HP 26kx 
terminal. 

2. Hit the break key to get the VCP prompt, then enter the following VCP 
command: 

VCP>foLCT00020 (use this for each tape on left CTU) 
When all the tapes are loaded type %R to the VCP prompt: 

VCP>%R (boot up will then finish) 

*RTE-A READY* (will appear showing that the system is working) 
Next, type RETURN and the RTE prompt will appear: 

RTE: 
The programs can now be started by the RUN command: 

RTE :RU, FORM 

(or) 
RTE :RU, DISCZ 

(or) 
RTE:RU,ERT 

(or) 
RTE :RU, DIAG 

If not all the programs are needed, only 2 tapes have to be loaded: the 
system tape and whichever tape contains the desired program. Once the 
system tape has been loaded, any combination of program tapes can be added, 
either immediately or later. 

During execution, all the test messages will be printed on the console for 
operator reference. Operating instructions for running the specific 
diagnostics are described in Chapters k, 5» 6, and J. 
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Booting from 8-inch Flexible Disc 

L -Series 

1. Insert the 8-inch floppy into the left or right disc drive unit. 

2. Hit the break key to get the VCP prompt, then enter the following VCP 
command : 

VCP>?.BDCbuscfile 

where : 

b = the HP-IB address of the flexible disc drive unit (0-7). 

u = the flexible disc drive unit number (0-1): 

if the floppy is in the left disc drive unit or if there is 
only one disc drive unit. 

1 if the floppy is in the right disc drive unit. 

sc = the octal select code of the HP 12009A HP-IB interface to 
which the flexible disc drive is connected. 

file = name of the diagnostic to be loaded: 

DIAG, ERT, or DISCZ 

The diagnostic will be loaded into memory. During execution, all the test 
messages will be printed on the console for operator reference. Operating 
instructions for running the specific diagnostics are described in Chapters 
5, 6, and 7- 
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A-Series 

1. Insert the 8- inch floppy into the left or right disc drive unit. 

2. Hit the break key to get the VCP prompt, then enter the following VCP 
command to load the system and all four diagnostics: 

VCP>%BDCbuscfile 

where : 

b = the HP-IB address of the flexible disc drive unit (0-7). 

u = the flexible disc drive unit number (0-1): 

if the floppy is in the left disc drive unit or if there is 
only one disc drive unit. 

1 if the floppy is in the right disc drive unit. 

sc = the octal select code of the HP 12009A HP-IB interface to 
which the flexible disc drive is connected. 

file = MACICD - for terminal connected to ASIC card. 
MACICM - for terminal connected to MUX card. 

When loaded, the system will prompt: 

*RTE-A READY* (showing that the system is working) 

Next, hit RETURN to get the RTE prompt and then type: 

RTE:RU,FORM 

(or) 
RTE:RU,DISCZ 

(or) 
RTE:RU,ERT 

(or) 
RTE:RU,DIAG 

During execution, all the test messages will be printed on the console for 
operator reference. Operating instructions for running the specific 
diagnostics are described in Chapters k, 5» 6, and 7- 
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Booting from 5,25-in. Minifloppy, L-Series 

1. Insert the minifloppy or microfloppy into the left or right disc drive 
unit. 

2. Hit the break key to get the VCP prompt, then enter the following VCP 
command : 

VCP>%BDCffbusc 

where : 

ff = file number =0 for DIAG or DISCZ 
=2 for ERT 

b = the HP-IB address of the flexible disc drive unit (0-7). 

u = the flexible disc drive unit number (0-1): 

if the floppy is in the left disc drive unit or if there is 
only one disc drive unit. 

1 if the floppy is in the right disc drive unit. 

sc = the octal select code of the HP 12009-A HP-IB interface to which 
the flexible disc drive is connected. 

During execution, all the test messages will be printed on the console for 
operator reference. Operating instructions for running the specific 
diagnostics are described in Chapters 5, 6, and 7. 



Booting from 5.25-in. Minifloppy 
and 3.5-in. Microfloppy, A-Serses 

1. Insert the minifloppy or microfloppy into the left or right disc drive 
unit. 

2. Hit the break key to get the VCP prompt, then enter the following VCP 
command to load the system and all four diagnostics: 

VCP>%BDCffbusc 

where : 

ff = file number =0 for both ASIC and MUX. 

b = the HP-IB address of the flexible disc drive unit (0-7). 
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u = the flexible disc drive unit number (0-1): 

if the floppy is in the left disc drive unit or if there is 
only one disc drive unit. 

1 if the floppy is in the right disc drive unit. 

sc = the octal select code of the HP 12009A HP-IB interface to which 
the flexible disc drive is connected. 

During execution, all the test messages will be printed on the console for 
operator reference. Operating instructions for running the specific 
diagnostics are described in Chapters U, 5» 6, and 7- 

When loaded, the system will prompt: 

*RTE-A READY* (showing that the system is working) 

Next, hit RETURN to get the RTE prompt and then type: 

RTE:RU,FORM 

(or) 
RTE:RU,DISCZ 

(or) 
RTE:RU,ERT 

(or) 
RTE:RU,DIAG 



Booting from CS/80 Cartridge Tape 

L-Series 

1. Insert the CS/80 cartridge tape into the cartridge tape drive. 

2. Hit the break key to get the VCP prompt, then enter the following VCP 
command : 

VCP>%BDCffbusc 

where : 

ff = file number: 

DIAG = 10B 
ERT = 12B 
DISCZ = lUB 
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b = the HP-IB address of the CS/80 tape drive unit (0-7). 

u = the cartridge tape drive unit number. 

sc = the octal select code of the HP 12009A HP-IB interface to which 
the cartridge tape drive is connected. 

A-Series 

1. Insert the CS/80 cartridge tape into the cartridge tape drive. 

2. Hit the break key to get the VCP prompt, then enter the following VCP 
command to load the system and all four diagnostics: 

VCP>%BDCffbusc 

ff = file number: 

Primary System Software: 
MACICD (ASIC) = 2UB 
MACICM (MUX) = Ul+B 

Diagnostic on 2U398B: 
MACICD (ASIC) = 10B 
MACICM (MUX) = 30B 

b = the HP-IB address of the CS/80 tape drive unit (0-7). 

u = the cartridge tape drive unit number. 

sc = the octal select code of the HP 12009A HP-IB interface 
to which the cartridge tape drive is connected. 

After the booting process is finished, hit the RETURN key to get the RTE 
prompt and then type: 

RTE :RU, FORM 

(or) 
RTE:RU,DISCZ 

(or) 
RTE:RU,ERT 

(or) 
RTE:RU,DIAG 

During execution, all the test messages will be printed on the console for 
operator reference. Operating instructions for running the specific 
diagnostics are described in Chapters U, 5> 6» and J. 
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Booting from 1600 bpi Mag Tape (A-Series) 

1. Mount the magnetic tape. 

2. Hit the break key to get the VCP prompt, then enter the following VCP 
command to load the system and all four diagnostics: 

VCP>%BMTffbusc 

where : 

b = the HP-IB address of the magnetic tape drive unit (0-7). 

u = the magnetic tape drive unit number. 

sc = the octal select code of the HP 12009A HP-IB interface to which 
the magnetic tape drive is connected. 

ff = file number: 

ASIC = 5B 
MUX = 15B 

All the programs will exist in memory at the same time. One load will boot 
the system and any program can be run. After the booting process is 
finished, hit the RETURN key to get the RTE prompt and then type: 

RTE:RU,F0RM 

(or) 
RTE:RU,DISCZ 

(or) 
RTE:RU,ERT 

(or) 
RTE:RU,DIAG 

The diagnostic will be loaded into memory. During execution, all the test 
messages will be printed on the console for operator reference. Operating 
instructions for running the specific diagnostics are described in Chapters 
1», 5, 6, and 7. 



3-11 



Loading on the A/L-Series 



Booting from CS/80 Disc (A-Series Only) 



NOTE 



Prior to booting the diagnostics from the CS/80 disc, 
the diagnostics must have been loaded onto the disc from 
one of the supplied media. 

1. Hit the break key to get the VCP prompt, then enter the following VCP 
command to load the system and all four utilities: 

VCP>%BDCbuscfile 

where : 

b = the HP-IB address of the CS/80 drive. 

u = the CS/80 drive unit number. 

sc = the octal select code of the HP 12009A HP-IB interface to 
which the CS/80 drive is connected. 

file = name of the diagnostic to be loaded: 

MACICD (ASIC) 
MACICM (MUX) 

The diagnostic will be loaded into memory. During execution, all the test 
messages will be printed on the console for operator reference. Operating 
instructions for running the specific diagnostics are described in Chapters 
U, 5, 6 and 7- 
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Chapter 4 
FORM Utility 



Introduction 



The following chart is similar to that introduced in Chapter 1, but notice 
that the L-Series has been deleted here, since the FORM utility is not 
supported on the L-Series. 

SUPPORTED DISCS 





7906H 
ICD 


7910H 
ICD 


7920H 

7925H 

ICD 


7906M 
MAC 


7920M 

7925M 

MAC 


M/E/F 


YES 


YES 


YES 








A-SERIES 


YES 





YES 


YES 


YES 



The FORM program is an off-line, physical disc formatting utility for ICD 
and MAC disc drives. However, this powerful tool requires careful use by a 
knowledgeable user, because it is capable of erasing all LU and spare track 
designations . 

The A-Series version of FORM differs slightly from the M/E/F version. The 
A-Series FORM program first requests the Select Code of the device instead 
of the LU. The HP- IB address and unit number are prompted for, and a check 
is made to ensure that the addressed device is supported. Following this 
check, a task is requested with the prompt "FORM:". Completion of this task 
results in another "FORM:" prompt. To address a different device, exit FORM 
and rerun the program. 

The remainder of this chapter shows examples from the M/E/F-Series version 
only. The actual display will vary slightly for the A-Series. 



NOTE 



When testing HP-IB MAC type disc drives y the HP-IB 
address is selected by the thumbwheel switch in the 
13037 controller on the 12745 interface board. The unit 
number is chosen by the front panel select switch and 
displayed by the LEDs on the front of the drive. 

On the HP-IB ICD disc drives , the front panel select 
switch and the display LEDs indicate the HP-IB address. 
The wait number for the ICD is always 0. 
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To beneficially use this utility, the user should have a track map table and 
have had experience in its use. The user should also have a working 
knowledge of track sparing and disc formatting. The track map table may be 
found on the first page of the generation map for the system in question. 
If the user has no previous experience in disc formatting, it is recommended 
that diagnostic activities be limited to the use of FORMT. For information 
on FORMT, refer to the RTE-6/VM Utilities Manual (Part No. 9208H-90007) , 
the RTE-L/XL Utilities Manual (Part No. 92070-9000U) , or the RTE-A 
Utilities Manual (Part No. 92077-9000U) . 



Running FORM 



FORM will report any non-zero status conditions that occur due to soft 
errors (such as seek retries), as well as hard errors. 

Once the program is loaded, the system will prompt: 

*RTE-A READY* (showing that the system is working) 

Next, hit RETURN to get the RTE prompt, then type: 

RTE:RU,FORM 

FORM will prompt: 

DISC LU (IF A-SERIES, "ENTER DISC SELECT CODE") 

ENTER HP- IB ADDRESS* 

Enter the address number (0-7) of the drive. If the response is not between 
0-7, FORM prints: 

INVALID RESPONSE 

NUMBER SHOULD BE 0-7 

Re-enter the correct HP-IB address number. 

ENTER 79xx DISC MODEL NUMBER (IF A-SERIES, "ENTER DISC UNIT") 

Enter 7906, 7910, 7920 or 7925, which is the disc drive model number where 
the spare will take place. (In the A-Series version, the program will check 
the disc for proper ID. If an error occurs, verify the hardware 
configuration.) If an invalid disc model number is entered, FORM prints: 

IMPROPER DISC SPECIFICATION 
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Re-enter the correct disc model number. If the disc has a functional 
problem, FORM prints: 

DISC STATUS/IDENTIFY RETURNED ERROR 

Refer to the section on DIAG in this manual for investigation. 

After configuration, FORM responds with: 

TASK? (If A-Series, "FORM:") 

Enter one of the possible commands to be executed: 

SP > Spare a Track 

VE > Verify Tracks 

RE > Reformat Tracks 

MD > Mark a Track Defective 

EX > FORM will restart and prompt TASK 

EN > FORM will restart and prompt TASK 

/E > FORM will restart and prompt TASK 

Spare A Track 

SP will spare one track to another. A spare track is substituted for the 
defective track and as much data copied from the bad track as possible. 
Offset head reads are used in the recovery process and it is often possible 
to completely recover the data. In cases where this is not possible, 
usually only a single block will be lost. 

For the track being spared, the D bit and the address of the spare track 
will be written in the preamble. For the spare track, the S bit and the 
address of the defective track will be written in the preamble. 



CAUTION 



This off-line utility is offered for troubleshooting only. 
Any normal sparing activity should be done using FORMT. 

A direct seek to a track that is already being used as a spare 
is an illegal operation , but is possible to do with the spare 
function. The user should either clear the S bit on the track 
first (using the "RE" command) or be aware that the HP-IB disc 
controller will return bad status, SPD bits and data upon a 
direct seek to the track. This means that the new spare track 
being created will be written with random data rather than the 
recovered data from the first track. 

It is the user's responsibility to make sure tfiat the track is 
spared within the confines of the disc W and subchannel spare 
pool as defined in the user system track map table. 
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For subsequent tasks, a "space, CR" will default to the address number and 
model number that was last specified for any task, unless an invalid command 
is given once. 

To prevent any interruption of the defective/spare track chain, a read full 
sector is performed on the designated track. If the S bit is set and the 
preamble points to a valid track, a read full sector is also performed on 
the other track to verify that it too, points back. If a valid 
defective/spare link exists, FORM will notify the operator of the other 
track and prepare to perform the MD function on both tracks. 

If the operator does not want this to occur, the question "OK to proceed?" 
should be answered with "NO". If it is desired to mark only the tracks 
defective, the operator may break up the chain using the RE or MD commands 
before proceeding. 

FORM then will prompt: 

FROM CYLINDER*? 
TO CYLINDER*? 
FROM HEAD#? 
TO HEAD*? 

A "space, CR" in response to TO CYLINDER*? or TO HEAD*? will default to the 
previous FROM CYLINDER*? or FROM HEAD*? value given for that cylinder or 
head, unless an invalid response has been given. 

After answering those prompts , FORM warns and asks : 

DATA WILL BE DESTROYED, OK TO PROCEED? 
Enter YE(S) or NO. 
If you attempt to spare to a track with the S or D bit set, FORM prints: 

INDICATED SPARE IS CURRENTLY UNUSABLE 

To recover, either pick another track to spare to, or reformat the track and 
retry. 

When FORM has completed the sparing, it prints out a description of the 
tracks involved and comes back with: 

TASK ? 
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Verify Tracks (VE) 

Verify all tracks in the rectangle whose points are defined from cylinder A, 
head B to cylinder C, head D. See the Physical Disc Addressing and 
Rectangular Format section of this chapter. The verification process reads 
and verifies all data on the hard disc. The contents of the disc are not 
altered or destroyed. If the data fails to verify, the non-zero status is 
reported with the appropriate messages. 



CAUTION 



VE does an automatic seek to a spare track. So if a track is 
logically spared to another track, the spare track is 
Verified. A Verify done directly to a spare track mill be 
reported to he in error because the S bit Hill be set. The 
user must decide whether these "bad" tracks are actually in 
error or not. 

Due to the way the "MD" command marks a track defective, any 
future Verify operations to that track will cause the operator 
to be notified of a controller status 7 or 11 condition 
(depending on its original cylinder/head value). With the 
7906, 7920 and 7925, since the MD command zeroed the preamble 
cylinder /head designations, reference to this track by a 
verify operation will obligate the disc controller to return 
bad status. In this situation, the controller gives up 
reading the preamble so the operator should be advised that 
tlie non-zero status printout will contain invalid SPD 
information. With the 7910, the MD function simply sets the 
defective track bit and leaves the address unaltered; while 
for other discs, the cylinder /head and sector address is zero. 
On subsequent operations, the status return in such a track 
will be different for different discs. 

If the VE function reports a track as a spare, and the user needs to know 
where it was spared from, direct the MD function at the spare track (which 
will read preambles- and designate the other track only if the two are 
correctly spared) to get the information and abort the action by answering 
"NO" to the question "OK to proceed?". 

Refer to the section on Verifying the Disc in the RTE-IVB Utility Programs 
Reference Manual, HP Part No. 92068-90010. 

FORM then will prompt: 

FROM CYLINDER!? 
TO CYLINDER#? 
FROM HEAD#? 
TO HEAD#? 
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A "space, CR" in response to the prompts TO CYLINDER*? or TO HEADI? will 
default to the previous FROM CYLINDER#? or FROM HEAD#? value given for 
that cylinder or head unless an invalid response has been given. 

After answering those prompts, FORM performs the read only verify. When it 
has completed the verify, it comes back with: 

TASK? ("FORM:") 

In verifying tracks that have been normally spared, track A will be spared 
to track B. This means that the preamble of track A has been changed so 
that the defective bit is set and the cylinder/head designation is that of 
track B. Track B is called a valid spare track because its preamble has 
been changed so that the spare bit is set and the cylinder/head designation 
is that of track A. So, in a normal situation, track A (bad track) points 
the controller to track B (spare track) and vice versa. 

Since the verify function does automatic seek to spare, a verify operation 
directed at track A will actually be done at track B. The operator should 
be advised that any reported non-zero status will refer to track A but will 
hold the SPD information from track B. In the case of a normal spare 
operation (A or B), a future verify operation made directly to track A will 
probably indicate all OK, even though it automatically did a seek/verify to 
track B. However, if the verify operation is directed at track B 
specifically by the operator, an illegal access to spare track (CS20) will 
be reported. This only means that the disc controller never expected anyone 
to ever want to do that, not that anything is necessarily wrong. If an 
unlikely situation is created by the operator by first sparing track A to B 
and then sparing track B to C, a verify operation directed at track A will 
cause an automatic seek to B and finally to C. However, track C will not 
point to A so an error will be reported. 



U-6 



FORM Utility 



Reformat Tracks (RE) 

The RE operation will reformat all tracks in a rectangle whose points are 
defined from cylinder A, head B, to cylinder C, head D. See the Physical 
Disc Addressing and Rectangular Format section of this chapter. Using the 
RE command in a disc area that crosses old disc LU designations will cause a 
defective track-to-spare-track chain to be interrupted. It will also wipe 
out any directories within the area. Since all operations are performed on 
the actual designated track, there is no seek to a spare. 

The reformat function clears the status bits on the disc. It rewrites the 
preamble, writes zeros in the data area and rewrites the postamble. It does 
not verify this data nor does it spare bad tracks. This allows the user to 
clear all accumulated bad track bits (including factory designated bad 
tracks) and clears the spare and protect bits as well. 



FORM will prompt: 

FROM CYLINDER*? 
TO CYLINDER!? 
FROM HEAD#? 
TO HEAD#? 

A "space, CR" in response to TO CYLINDER*? or TO HEAD#? will default to the 
previous FROM CYLINDER*? or FROM HEAD*? value given for that cylinder or 
head unless an invalid response has been given. 

After answering those prompts , FORM asks : 

DATA WILL BE DESTROYED, OK TO PROCEED? 
Enter YE(S) or NO. 
When FORM has completed the reformatting, it comes back with: 

TASK? ("FORM:") 
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Mark Defective (MD) 

In 7906, 7920, and 7925 discs, mark the track defective at cylinder A, head 
B by setting the preamble D bit and zeroing the cylinder head .and data 
fields. In the 7910? it simply sets the D bit in the 7910 and leaves the 
address alone. 



CAUTION 



Indiscriminate use of the MD command on "bad track/spare 
track" chains may cause unpredictable results on future 
disc operation. If there is any doubt as to whether 
"bad track/spare track" chains haOe been altered 
incorrectly, the entire area should be reformatted 
before proceeding. 

FORM will prompt: 

ENTER CYLINDER NUMBER 
AND HEAD#? 

After answering those prompts , FORM asks : 

DATA WILL BE DESTROYED, OK TO PROCEED? 

Enter YE(S) or NO. 

When FORM has completed marking the track defective, it comes back 
with: 

TASK? ("FORM:") 
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Physical Disc Addressing & Rectangular Format 



cylinder# 

1111 
0123 1 *567890123 



8 
2 
2 



h 

e 
a 
d 




1 
2 
3 
k 
5 
6 
7 
8 



All action will proceed top to bottom, left to right. 

A VE command that will verify an entire 7925 disc would designate: 

from cylinder 
to cylinder 822 
from head 
to head 8 

A VE command that will verify the tracks on the line between points B and C 
would designate: 

from cylinder 2 

to cylinder 12 

from head 2 

to head 2 (or space, CR) 

A VE command that will verify all tracks within the rectangle designated by 
points D and E would designate: 

from cylinder 7 
to cylinder 13 
from head U 
to head 7 

A VE command that will verify the track at point F would designate: 

from cylinder 3 

to cylinder 3 (or space, CR) 

from head 5 

to head 5 (or space, CR) 
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DIAG Utility 



Introduction 



The chart introduced in Chapter 1 illustrating supported discs is reproduced 
below for your convenience. 



SUPPORTED DISCS 





7906H 
ICD 


791 OH 
ICD 


79 2 OH 

7925H 

ICD 


7906M 
MAC 


7920M 

7925M 

MAC 


M/E/F 


YES 


YES 


YES 








L-SERIES 


YES 


YES 


YES 








A-SERIES 


YES 





YES 


YES 


YES 



DIAG is an interactive, stand-alone disc diagnostic which tests the disc 
through physical references to the disc and references to the other control 
sections of the drive. 



DIAG runs on the L-Series with logical addressing. Therefore, it is 
important that the object system LU tables are identical to those generated 
in the DIAG system. LUs 12, 13, lU and 15 are designated for the 7906H. 
LUs 1*0, kl, U2, and 1+3 are designated for the 791 OH. In any other case, the 
diagnostic system must be regenerated to be identical to the object system. 
A sample answer file for the L-Series is contained in Appendix D. 

In contrast to the L-Series, DIAG runs on the A-Series with physical 
addressing. Therefore, no device-specific LUs are needed. This means that 
any configuration is supported without any need to regenerate the diagnostic 
system. 



The A-Series disc 
L-Series versions. 



version of DIAG differs slightly from the M/E/F and 
These changes are noted at the appropriate places. 
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NOTE 



When testing HP-IB MAO type disc drives, the HP-IB address is 
selected by the thumbwheel switch in the 13037 controller on 
the 12745 interface board. The unit number is chosen by the 
front panel select switch and displayed by the LEDs on the 
front of the drive. On the HP- IB ICD disc drives, the front 
panel select switch and the display LEDs indicate the HP-IB 
address. The unit number for the ICD is always 0. 



DIAG should be run only after the completion of the system installation and 
running self -test. If self -test fails, follow the troubleshooting procedure 
outlined in the appropriate manual. Once the self-test is passed, run the 
verification test supplied with the system. If the system will not boot up, 
fails verification test, or abnormal conditions are encountered, this 
diagnostic can be utilized. The diagnostic returns information which can be 
used to isolate a fault at the module level. 

The first running of the program will allow the input of parameters to 
configure the program to particular needs. When the diagnostic completes or 
aborts itself, the operator is given the opportunity to restart the 
diagnostic. This is done by entering RU,DIAG after the system prompt. When 
rerunning the diagnostic, the same run parameters will remain in effect. 



Test Track Selection 

The diagnostic requires two scratch tracks to be used for its tests. 
Although the data is destroyed on these tracks, the preambles (formatting 
information) are restored in most cases (if the diagnostic completes with no 
errors ) . 

The default test tracks are allocated from an unused area of the disc. The 
unused area is determined by reading the directory on the test LU, which the 
diagnostic expects to find on the last track of the LU. If a valid 
directory is not found, the diagnostic produces a message to that effect and 
chooses the default tracks . The operator always has the opportunity to 
accept the default tracks or to choose the tracks explicitly, and any tracks 
may be chosen except the last two tracks . 

When the operator selects the test tracks explicitly, the diagnostic checks 
that the tracks are on the specified LU. If not, an error message results 
and the operator is asked to again select tracks. 
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If a directory was expected but the diagnostic did not find one, the default 
tracks should be rejected by the operator. This could happen for one of two 
reasons : 

1. The user specified the last track parameter explicitly when the disc was 
mounted (File Manager, MC command) rather than letting it default. 

2. The disc LU configuration in the diagnostic's system does not match the 
configuration of the system which is usually used to access the disc. 



Test Track Requirements 

If the information which is in the preambles of the test tracks before the 
diagnostic begins does not meet certain requirements, the diagnostic will 
indicate failures even though there may be nothing wrong with the drive or 
media. The test tracks should be correctly initialized and should not be 
spare, protected, or defective tracks. 

The diagnostic attempts to check for these conditions. If it detects a 
corrupt, spare, protected, or defective track, it will output an error 
message and give the operator two options: 

1. Choose new test tracks and start again. 

2. Continue, ignoring the error. 

The second option is given because it is possible that, due to an 

independent failure, the track was not actually protected (spare or 

defective). Although this will seldom occur, the diagnostic should be 
allowed to continue. 

Just before the diagnostic completes, it attempts to restore the test track 
preambles to their initial states. This process has the side effect of 
correcting corrupt test tracks. Therefore, allowing the diagnostic to run 
to completion once should enable it to run again without corrupt track 
errors . 
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Running DIAG 



Once invoked, DIAG will reply with the following questions: 

DIAG: List LU (0 for none)?: 

This is the device that logs all printouts to the console (or 
optionally to the line printer). The A-Series version skips 
this query. 

DIAG: Do you want to trace disc operations?: 

Enter YE here and the program will output to the listing device, 
a listing of operations performed on the disc. 

DIAG: Start trace at what step?: 

Here enter the test step (0-97) in which trace should start. 
See test descriptions below. 

DIAG: Trace operations that are not part of the test steps?: 

See the note below. 

DIAG: Stop after first failure?: 

Any test that fails will stop the diagnostic and ask for a YE(S) 
or NO? 

DIAG: Disc LU?: 

Logical Unit number of the disc under test. The A-Series 
version requests the disc select code instead of the LU number. 

DIAG: Disc HP-IB address?: 

Enter HP-IB disc address. The A-Series version prompts for the 
"Disc Unit#" after this request. It then does a check on the 
disc to verify that a correct drive type exists. 

DIAG: Drive model number?: 

Enter 7906 or 06, for example. The A-Series version skips this 
query. 

DIAG: Do you want to run the interactive part of the test? (Not asked 
on 7910): 
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NOTE 



When running DIAG for the first time, tracing can be very 
helpful in attaining a conceptual overview of the test. 
However, the use of tracing operations that are not part of 
the actual diagnostic test steps is not advised. When trace 
is used, information is output that interrupts the normal 
logical flow of the test steps. Typical operations that are 
not a normal test step are: searching the entire disc for 
directory tracks, sending out a DSJ (Device Specific Jump, 
octal) before the first test step, sending out a DSJ before 
the preamble is checked after the last test, and finally 
sending out a DSJ before resetting the file mask. If there 
is no interest in using trace at this time, the answer to the 
above query should be 'NO' . 



DIAG Test Step Descriptions 

PART 1. 

Step 0. WRITE LOOPBACK RECORD, READ LOOPBACK RECORD, and check data. 

Step 1. INITIATE SELF -TEST, wait for the drive to come on-line, and RETURN 
SELF-TEST RESULT. If the result is not zero, send END command. 
The A-Series version skips this test for MAC drives. 

Step 2. Check that DSJ = 2, indicating a power-on condition, which should 
result from completion of self -test. The A-Series version skips 
this test for MAC drives. 

Step 3- REQUEST STATUS and check for NORMAL COMPLETION status. Also check 
drive type subfield of status and IDENTIFY value against correct 
values for the MODEL being tested. 

PART 2. 

Step k. SEEK to track A, sector 0. Check for DRIVE ATTENTION status. 

Step 5. REQUEST DISC ADDRESS. Check address against address SEEKed to in 
step k (track A, sector 0). 

Step 6. RECALIBRATE and check for DRIVE ATTENTION status. 

Step 7- SEEK to track B, sector 0. 
REQUEST SECTOR ADDRESS. 
Check that DSJ = (no error) . 
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Step 8. CLEAR drive (opcode, not secondary clear). 
Wait for the drive to come on-line. 
Check that DSJ = 2. 
REQUEST STATUS to :lear DSJ. 

Step 9. SEEK to track A, sector 0, and READ FULL SECTOR. 

Check the address in the preamble against the address SEEKed to. 
Keep the full sector read in a buffer for use in later steps. 

Step 10. Change 1 word in the buffer read in step 9 (READ FULL SECTOR). 

SEEK to track A, sector 0, and WRITE FULL SECTOR, using the 

altered data in the buffer. 

The resulting sector on the disc will have a DATA ERROR (CRC). 

Step 11. SEEK to track A, sector 0, and VERIFY one sector. 
Check that DATA ERROR status results. 

Step 12. SEiSK to track A, sector 0, and READ one sector. 

Check that DATA ERROR status results , and check the data read 
against the data in the buffer written in step 10. 



NOTE 



Steps 13, 14, 16, 17, 18, 19, 20, 55, 59, and 60, and 
also all the steps in the interactive part of the test 
(PART 3) do not apply to the 7910 and are not attempted 
on that drive. 

Step 13. Repeat step 12 for the READ WITH OFFSET command. 

Step Ik. Repeat step 12 for the READ WITHOUT VERIFY command. 

Step 16. SET FILE MASK to surface mode, no auto seeks (MASK = 0). 
SEEK to track A, maximum sector. 
READ FULL SECTOR for ll+0 words (2 sectors). 
Check for END OF CYLINDER status. 

Step 17. SET FILE MASK to cylinder mode, no auto seeks (MASK =2). 
SEEK to track A, maximum sector. 
READ FULL SECTOR for lUO words (2 sectors). 
Check for NORMAL COMPLETION status. 

Step 18. SET FILE MASK to cylinder mode, no auto seeks (MASK = 2). 
SEEK to cylinder A, maximum head, maximum sector. 
READ FULL SECTOR for lUO words (2 sectors). 
Check for END OF CYLINDER status. 
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Step 19. SET FILE MASK to cylinder mode, auto incremental seek (MASK = 3). 
SEEK to cylinder B, maximum head, maximum sector. 
READ FULL SECTOR for lUO words (2 sectors). 
Check for NORMAL COMPLETION status. 
REQUEST DISC ADDRESS and check that the cylinder is cylinder B + 1. 

Step 20. SET FILE MASK to cylinder mode, auto decremental seek (MASK =11). 
SEEK to cylinder B, head 0, maximum sector. 
READ FULL SECTOR for lUO words (2 sectors). 
Check for NORMAL COMPLETION status. 
REQUEST DISC ADDRESS and check that the cylinder is cylinder B - 1. 

Step 21. Initialize track A defective (SPD = 1) with track B as spare. 

The data written by the initialize has each data word in sector 
equal to the SPD value. This is true of every full track 
initialize done in subsequent steps, although this fact does not 
usually matter and is therefore not usually stated. 

Make the following checks after the initialization. These same 
checks are made every time a track is initialized, but this will 
not be stated in subsequent steps . 

1. SEEK to sector of the track just initialized (track A here), 
and READ FULL SECTOR for 3 words in order to read the 
preamble. Check that the SPD bits and the address in the 
preamble are correct. 

2. SEEK to sector again and READ one sector. Check the status 
after the READ to see that the SPD bits in the status match 
the bits specified in the initialize. This check is not made 
on the 7910 if the D bit was set in the initialize; in that 
case the SPD values are not expected to match. 

Unless 7910, check for DEFECTIVE TRACK status on access to 
sector 0. 

Step 22. Initialize track B spare (SPD = k) for track A. Check for ILLEGAL 
ACCESS TO SPARE TRACK status on access to sector 0. 

Step 25. Initialize track B as protected (SPD = 2). 

Step 26. Initialize track B as protected and spare (SPD = 6) for track A. 
Check for ILLEGAL ACCESS TO SPARE TRACK status on access to sector 
0. 

Step 28. Initialize track B as protected and defective (SPD = 3). Unless 
7910, check for DEFECTIVE TRACK STATUS on access to sector 0. 
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Step 30. Initialize track B as spare (SPD = k) for track A. Unless 7910, 
SET FILE MASK to cylinder mode, auto seek to spare (MASK = 6). 
(The 7910 always has auto seek to spare enabled. ) 
SEEK to track A, sector 0, and READ one sector. 

Check the data from the READ to determine that the spare track 
(track B) was read, not the defective track (track A) . 

Step 31. Reinitialize track A as a normal track (SPD = 0). 

Step 32. Reinitialize track B as a normal track (SPD = 0). 

Step 35. SEEK to track A, sector 0, and WRITE a sector which, for all I, 
has the Ith word equal to I. 

Step 36. SEEK to track A, sector 0, and READ one sector. Check that, for 
all I, the Ith word of the sector is equal to I. 

Step U0. For a series of cylinders, SEEK to head 0, sector 0. Use cylinder 
1 the first time, and double the cylinder for each successive 
SEEK, unless the cylinder address exceeds the maximum cylinder, in 
which case the maximum cylinder is used. Stop after the SEEK to 
the maximum cylinder. 

Step H5 . Repeatedly SEEK to track A, sector 0, and VERIFY a number of 
sectors. VERIFY 1 sector the first time and twice as many each 
successive time unless this number exceeds the number of sectors 
per track, in which case only one track is verified. Stop once 
the whole track has been verified. 

Step U9. Verify that illegal secondaries cause I/O PROGRAM ERROR status. 
Control type secondaries 2 through 15 are tested. The A-Series 
version skips this test for MAC drives. 

Step 50. Illegal opcode tests. Verify that opcode 1 causes ILLEGAL OPCODE 
error status if 7910, or that it does not cause ILLEGAL OPCODE 
status if 7906H/20H/25H. Verify that opcodes 15 and 26 cause 
ILLEGAL OPCODE status (any drive). The A-Series version skips 
this test for MAC drives . 

Step 52. Cause cylinder miscompare. 

Initialize track B with another cylinder address and with SPD = 0. 
SEEK to track B, sector 1, and READ one sector. 
Check for CYLINDER MISCOMPARE status. 

Step $k. Cause head miscompare. 

Initialize track B with another head address and with SPD = 0. 
SEEK to track B, sector 1, and READ one sector. 
Check for HEAD/SECTOR MISCOMPARE status. 
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Step 55- Cause sector miscompare. 

Initialize track B as a normal track (SPD = 0). 

SEEK to sector 5 and READ FULL SECTOR. 

SEEK to sector and WRITE FULL SECTOR, using the data from the read. 

SEEK to sector 1 and READ one sector. 

Check for HEAD/SECTOR MISCOMPARE status. 

Step 56. Send an incomplete disc read sequence 
(READ without SECONDARY READ DATA). 
Check for I/O PROGRAM ERROR status. 
The A-Series version skips this test for MAC drives. 

Step 57. Send SECONDARY WRITE DATE in illegal context (not preceded by 
write command). 

Check for I/O PROGRAM ERROR status. 
The A-Series version skips this test for MAC drives. 

Step 59. SET FILE MASK to cylinder mode, auto incremental seek (MASK = 3). 
SEEK to maximum cylinder, maximum head, maximum sector. READ FULL 
SECTOR for lUO words (2 sectors). 
Check for END OF CYLINDER status. 

Step 60. SET FILE MASK to cylinder mode, auto decremental seek (MASK =11). 

SEEK to cylinder 0, maximum head, maximum sector. 

READ FULL SECTOR for ll>0 words (2 sectors). 

Check for END OF CYLINDER status. 

Step 72. SEEK to cylinder B, maximum head + 1, sector 0. Check that 
STATUS-2 error is detected, and that SEEK CHECK bit in drive 
status is set. Then SEEK to cylinder 0, head 0, sector 0, 
ignoring status . 

Step 73- Repeat step 72 for SEEK to maximum cylinder + 1, head 1, sector 0. 

Step 7*+. Repeat step 72 for SEEK to cylinder A, head 1, maximum sector + 2. 

PART 3 (This interactive part does not apply to the 7910.) 

Step 80. Tell operator to put RUN/STOP switch in STOP position. Check for 
DRIVE ATTENTION controller status, check that ACCESS NOT READY and 
DRIVE NOT READY bits in drive status are set, and check that the 
E-bit in the status is set. 

Step 81. Tell operator to put RUN/STOP switch in RUN position. Wait for 
the drive to come on-line. Check for NORMAL COMPLETION controller 
status and check that FIRST STATUS bit in drive status is set. 
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NOTE: Naiting for the drive to come on-line involves the following 
sequence of operations: 

1. Suspend the diagnostic program for 5 seconds. 

2. Attempt to make a DSJ request. 

If the DSJ request times-out, start again at (1). 

If the DSJ request does not time-out, then the drive is on-line. 

Step 82. Initialize track B as protected (SPD =2), so that FORMAT switch 
can be checked. 

Step 83. Tell operator to turn off FORMAT switch. 

Check that FORMAT bit in drive status is clear. 

Step 81+. SEEK to track B, sector 0, and attempt WRITE. 

Check for ATTEMPT TO WRITE ON PROTECTED TRACK status. 

Step 85. SEEK to track B, sector 0, and attempt WRITE FULL SECTOR. 
Check for STATUS-2 error. 

Step 86. SEEK to track B, sector 0, and attempt INITIALIZE. 
Check for STATUS-2 error. 

Step 87. Tell operator to turn on FORMAT switch. 

Check that FORMAT bit in drive status is set. 

Step 89. Tell operator to turn on PROTECT or READ ONLY switch. 
SEEK to track A, sector 0. 
Check that READ ONLY bit in drive status is set. 

Step 90. SEEK to track A, sector 0, and attempt WRITE. 
Check for STATUS-2 error. 

Step 91. SEEK to track A, sector 0, and attempt WRITE FULL SECTOR. 
Check for STATUS-2 error. 

Step 92. SEEK to track A, sector 0, and attempt INITIALIZE. 
Check for STATUS-2 error. 

Step 97. Tell operator to turn off PROTECT/READ ONLY switch. 
SEEK to track A, sector 0. 
Check that READ ONLY bit in drive status is clear. 
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Chapter 6 

Error Rate Detection Program 



Introduction 



The first two sections of this chapter contain program operation information 
for the M/E/F-Series and L-Series, followed by two sections containing the 
same information for the A-Series. Test information at the end of the 
chapter is common to all processor families. 

The chart introduced in Chapter 1 illustrating supported discs is reproduced 
below. 

SUPPORTED DISCS 





7906H 
ICD 


7910H 
ICD 


7920H 

7925H 

ICD 


7906M 
MAC 


7920M 

7925M 

MAC 


M/E/F 


YES 


YES 


YES 








L-SERIES 


YES 


YES 


YES 








A-SERIES 


YES 





YES 


YES 


YES 



M/E/F-Series and L-Series 



The Error Rate Detection Program, ERT, should be used only when the error 
rate of the disc drive and/or a particular media is suspected to be 
exceptionally high. 

The Error Rate Program has the following functions: 

a. Writes and reads back test patterns, checking for bad media or marginal 
heads . 

b. Writes and reads back random data from random locations to check seek 
and data transfer operations. 

c. Writes the media with checksummed data, then randomly reads back data to 
verify that the correct sector has been read. 
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There are several run options available to select test functions and test 
time. As this is a very lengthy test, it should only be run after DIAQ has 
failed to isolate the problem. The operator designates units, cylinders and 
heads used in the tests. 

Test results could point to a particular head and cylinder for a given 
address as possibly being a marginal track on the test media. Even if this 
does not show up as an equivalent track error during system operation or 
during the VE or IN functions of the FORM or FORMT utility, the operator may 
still want to spare (SP) the track in question using the FORM or FORMT 
utility. If so, a careful translation must be performed by the operator 
from physical address, cylinder, and head (as given by the ERT program) to 
the equivalent LU and track number for the drive. 



CAUTION 



This program is a dedicated system test and assumes no other 
system activity. There are no precautions, warnings, or other 
features written into the program to protect the user, the 
program, or other users. This program has complete access to 
all system discs and platters. Data will be overwritten and 
lost from the physical unit / cylinder /head combinations used by 
this test. 

Even though the operator is requested to input LU (logical 
unit) numbers, the program only uses the LU number to direct 
itself to a particular select code (I/O channel). From that 
point on, the program deals only with physical address, 
cylinder, head, and sector for all devices on that I/O 
channel. There are no checks made by the program to restrict 
testing to the specified LU. Once the LU is specified, ERT 
has access to all physical addresses, cylinders, and heads on 
that I/O channel. Removable media should be removed and 
replaced with test media. If the test media or fixed platters 
contain valuable information, they must be backed up. Since 
ERT destroys all data in the test areas (any part of any 
disc), the areas must be backed up before running ERT and 
restored afterward. 

Program Operation and Description 

To start the Error Rate Test, enter "RU,ERT", followed by a carriage return. 

The program will output the following query: 

1 IN UNIT TBL 
CHANGE? (YE /NO) 
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If only one unit is to be tested, enter "NO" followed by a carriage return. 
The program will then request the unit's address and type, as follows: 

ENTER UNIT l'S HPIB #(0-7), LU #(1-63), AND DRIVE TYPE(79??) 

Here, 10 should be input for the LU of the disc as can be seen in the 
generation answer file (Appendix C). LU is only used to locate the select 
code of the disc and LU conventions are not observed. 

Enter the unit's HP-IB address, LU number, and the last two digits of the 
drive type, followed by a carriage return. Use commas to separate the three 
items. The program will output the following: 

UNIT x'S HPIB #- x 

LU #- xx DRIVE IS 79xx 
CHANGE? (YE, NO) 

If the values are correct, type "NO" followed by a carriage return. If not, 
type "YE" followed by a carriage return. If "YE" is entered, the program 
will request the unit's address and drive type again. If "NO" is entered, 
the program will output the main menu. 

If more than one unit is to be tested, and "YE" is entered after the first 
query, the program will output the following: 

UNITS TO TEST? 

ENTER l^U ( units tested) 

Enter a number between one and four (number of units to be tested) followed 
by a carriage return. The program will then request each unit's address and 
drive type. After each unit has had its correct address and drive type 
entered, the logical response to the above CHANGE? (YE, NO) query is "YE" and 
enter changes, or "NO" allowing the program to output the main menu. 

Main Menu 

The program will output the main menu as follows : 

UNIT TBL(1),HEAD TBL(2), RUN OPTIONS (3 ) ,CYL TBL(U), ERROR 
LIMITS ( 5 ),PATT TBL(6),PASS #(7), OUTPUT LU #(8),END(9), 
RUN TEST (10) 
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Each menu item is selected oy entering the corresponding number followed by 
a carriage return. All the menu items have default values except the unit 
table which is the first thing to be set up. The default values are as 
follows : 



HEAD TABLE 



RUN OPTIONS 



CYLINDER TABLE 
ERROR LIMIT 
PATTERN TABLE 

PASS NUMBER 



to n n = 3 for 7906H 

n = 1 for 7910H 

n = U for 7920H 

n = 8 for 7925H 

- SKIP SPARE/DEFECTIVE TRACKS 
EXECUTE TEST 

LONG PASS 

USE ALL CYLINDERS 

PRINT NON ERROR MESSAGES 

PRINT MESSAGES 

- 0, 1, 2, U, 8, 16, 32, 6U, 128, 256,300,UlO 

- U0 

- 155555, 177777, 125252, 055555, 007U17 
170360 , 1627U5 , 000000 , 1633U6 , 022222 

- 1 



OUTPUT LU NUMBER - x (where x is the LU number of the terminal being used) . 

All responses to queries are checked except those which are not bound, such 
as error limit, pass number, and cylinder and head table. If invalid 
responses are entered, the query is repeated until a correct response is 
entered . 

Head Table 

If "2" is entered in response to the "?" following the main menu, the 
program requests the HP-IB address of the drive that corresponds to the head 
table to be displayed: 

UNIT HPIB #? 

Input the HP-IB address of the drive for which the change is desired (the 
HP-IB address is the Front Panel LED digit on the 7906/20/25H or the 
thumbwheel switch on the 7910H) . If the number entered does not correspond 
to any of the HP-IB addresses in the unit table, the program will then 
request the HP-IB address again. After the HP-IB address has been entered, 
the program will output the following: 

TABLE = 0,1, 2, 3,1*, 5, 6, 7, 8 
CHANGE? (YE, NO) 
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If a change is desired in the head table, type "YE" followed by a carriage 
return. The program will output the following: 

ENT HEAD 

The program will request each head to be tested. Enter the number of the 
head to be tested (0 to 8 inclusive), followed by a carriage return. The 
program will request for the next head until a maximum of nine heads have 
been entered or a "-1" is entered. A "-1" in the head table follows the 
last head to be tested. Remember, the default is to test all of the heads 
of the unit. After all the heads have been entered, the program will output 
the head table for the unit again, for the operator to check, and output the 
CHANGE? (YE, NO) query again. If "YE" is entered, the program will request 
the heads to be entered. If "NO" is entered, the program will output the 
main menu. If a number less than zero or greater than eight is entered, the 
program will output the following: 

HEADS 0-8,-1 TO STOP 

The program will then request entry of head selection again. 



NOTE 



The program always prints out nine heads in the head table, 
but only the maximum number of heads for the drive or the 
number of heads preceding the -1 will be used. 

Run Options 

To change the run options, enter a "3" after the question mark following the 
menu. The program outputs the name and number of the run options as 
follows : 

SPARE /DEFECTIVE (1), DUMP ERTBL (2), SHORT TEST (3), 
RESTRICT CYL (k) , LIMIT OUTPUT (5), SUPPRESS OUTPUT (6), 
EXIT (7) 



Each selected run option is displayed as it is enabled, followed by the 
question: 

CHANGE? (YE, NO) 

If you want the alternate mode for the option, press any character and 
RETURN. The alternate condition will be displayed with the query: 

CHANGE? (YE, NO) 
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If the option is as desired, press RETURN and the list of run options will 
be displayed again. To exit the run option mode, enter "7"; the program 
will list the menu. 

A description of the run options is given in the following paragraphs. 

Spare/Defective (1) 

Default mode: SKIP SPARE /DEFECTIVE 

Alternate mode: REPORT SPARE /DEFECTIVE AS ERRORS 

Default action allows the program to skip spared and defective tracks with 
no error indication. The alternate mode is to report all spared and 
defective tracks with error messages. 

Dump ERTBL (2) 

Default mode: EXECUTE TEST 

Alternate mode: DUMP ERTBL 

Default is to execute the error rate test. The alternate mode is to output 
the current error summary and return to the main menu. 

Short Pass (3) 

Default mode: LONG PASS 

Alternate mode: SHORT PASS 

Default is to run the full length of each of the sections of the error rate 
test, i.e., use all ten data patterns in the first section, loop 102U times 
through the second section, and loop 8192 times through the third section. 

The alternate mode uses only two data patterns in the first section, loops 
6k times through the second section, and loops 256 times through the third 
section. 
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Restrict Cyl (4) 

Restrict Cyl Run Option, M/E/F and L-Series ERT Program 

Default mode: USE ALL CYL'S 

Alternate mode: USE CYL TBL 

Default is to -use all cylinders . The alternate mode is to restrict seeks to 
those cylinders in the cylinder table. 

Limit Output (5) 

Default mode: PRINT NON ERR MESSAGES 

Alternate mode: PRINT ERR MESSAGES ONLY 

Default is to output error and status messages. The alternate mode allows 
only error messages to be printed. 

Suppress Output (6) 

Default mode: PRINT MESSAGES 

Alternate mode: NO OUTPUT 

Default is to output all messages. The alternate mode is to suppress all 
messages and output only the error summary at the end of the test. 

Exit (7) 

This exits the run option mode and returns to the menu mode. 
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Cylinder Table 

When menu item k (CYL TBL) is selected, the program outputs the cylinder 
table as follows: 

TABLE = 1 2 it 8 16 32 6k 128 256 300 UlO 
CHANGE? (YE, NO) 

If no changes are desired, type "NO" followed by a carriage return and the 
program will return to the main menu. If a change is desired, type "YE" 
followed by a carriage return. The program will make twelve requests for 
cylinder numbers as follows: 

ENT CYL 



NOTE 



The cylinder table must have twelve entities. Cylinders may be 
repeated if desired, but the program mill always request 
twelve cylinders for the cylinder table. 

Error Limit 

Menu item 5 (ERROR LIMIT) allows the changing of the limit of the number of 
errors a drive is allowed to make per pass before it is removed from the 
unit table. If "5" is entered, the program outputs the following: 

MAX ERRS PASS- U0 
CHANGE? (YE, NO) 

If no change is wanted, type "NO" followed by a carriage return, and the 
program will request to clear the error tables as follows: 

CLEAR ERROR TABLES? (YE, NO) 



The program keeps track of the number of errors each unit makes, along with 
the number of sectors of data the unit has read. The program uses these 
numbers to determine if the unit meets the error rate criteria. Because the 
program can run man^ sessions, the tables will accumulate errors and sectors 
of data read from session to session. This option allows the operator to 
clear these tables when a new testing session is begun, after a previous 
session with errors has been run. 

If "NO" is entered, the program will return to the main menu without 
clearing the error tables. If "YE" is entered, these tables will be set to 
zero. The program will then output the main menu again. 
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If "YE" is entered to change the maximum number of errors per pass, the 
program will output the following: 

ERRS/PASS? 

Enter any number desired greater than zero. Numbers greater than 32767 will 
be reduced to 32767. If a number less than zero is entered, the program 
will request for the maximum number of errors per pass until a number 
greater than zero is entered. When the number has bean entered, the program 
will output the number of errors per pass message again for the operator to 
check, followed by the CHANGE? (YE, NO) query. If "NO" is entered, the 
program will go through the sequence for clearing the error tables as noted 
above . 

PATT TBL 

Menu item 6 (PATT TBL) allows changing the pattern table. This entry is 
unlike the others in that the location of the inputs is important. For any 
other option, the input can have many spaces or no spaces in front of it. 
This is not the case for this option. The input must start in the first 
column of the line and be a six digit octal number. If there are less 
entries than patterns, the remaining patterns will be set to zero. The 
patterns must be separated from each other by one comma or one space. If 
there is more separation, the program could stop. If it did not stop, it 
still would not work as intended. 

The program prompts : 

PATTERNS 

155555 177777 125252 055555 0071*17 
170360 I627U5 000000 1633U6 022222 
CHANGE? (YE, NO) 

If no change is wanted, type "NO" and carriage return; otherwise, type "YE" 
followed by a carriage return. The program will prompt: 

INPUT 10 6-DIGIT OCT #'S SEPARATED BY COMMAS 

Carefully enter the patterns and press RETURN. The program will output the 
patterns for you to check and then ask for any more changes. 
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PASS # 

Menu item 7 (PASS#) allows changing the number of passes that each unit 
shall run before printing the error summary and ending. The program will 
query the operator as follows: 

1 PASSES 
CHANGE? (YE, NO) 

If no change is wanted, type "NO" followed by a carriage return; otherwise 
type "YE" followed by a carriage return. The program will prompt: 

# OF PASSES? 

Enter the number of passes to be run. The number can be from 1 through 
32767 inclusive. When the number has been entered, the program will output 
the number and again ask for any changes. 

OUTPUT LU # 

Menu item 8 (OUTPUT LU #) allows changing the output LU device. The default 
is to have the terminal being used for input also be the output device. The 
program will query the operator as follows: 

OUTPUT LU- xx 
CHANGE? (YE, NO) 

If no change is wanted, type "NO" followed by a carriage return; otherwise 
type "YE" followed by a carriage return. The program will prompt: 

OUTPUT LU #? 

Enter the LU number of the output device. After the LU number has been 
entered, the program will output the LU number and again ask for any 
changes . 

END 

Menu item 9 (END) exits the menu mode and returns control to file manager. 
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RUN TEST 

Menu item 10 (RUN TEST) allows the program to exit from the menu mode and 
start execution of the error rate test. Before actually starting the test, 
the program will print to the output LU, a listing of all the menu tables 
and run options. The program will print a message to the output LU 
indicating the beginning of the actual test as follows: 

BEGIN ERROR RATE TEST 

After listing the error tables at the end of the test, the program will 
print to the output LU an ending message as follows: 

END OF TEST 

UNIT x OK 
or 

UNIT x NOT OK 

The last message indicates whether or not the unit under test meets the 
error rate criteria. If the unit has not transferred enough data to make an 
accurate calculation for this message, another message will follow. This 
condition will exist, for example, if the unit has run just one short pass. 
The message will appear as follows: 

NOT ENOUGH DATA TRANSFERRED TO ACCURATELY DETERMINE 
IF UNIT HAS MET ERROR RATE SPECIFICATIONS 

The program will output the main menu at the end of the test, in case the 
operator wants to do some further testing. The parameters do not change 
from one testing session to another without the operator changing the 
parameters from the menu. 

The only parameter that might change is the unit table. If, during a test, 
a unit exceeds the error limit, it will be removed from the unit table. 

The operator may at any time, interrupt the test and have the main menu 
listed by using the RTE Break Mode as follows: 

*BR,ERT 

After getting the RTE prompt "*", enter BR, ERT. Within several seconds, 
depending on what section of the test is executing, the program will output 
the main menu. If execution of the test is to continue after using the 
break mode, execution will begin at the start of the test and not at the 
point at which the test was interrupted. 

For more information on the testing procedure, see the Test Description and 
Error Information sections of this chapter. 
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A-Series 



The Error Rate Detection Program, ERT, is designed to run on HP 1000 
A-Series computer systems with 7906, 7920, and 7925 disc drives. It should 
be used only when the error rate of the disc drive and/or a particular media 
is suspected to be exceptionally high. The Error Rate Program has the 
following functions: 

a. Writes and reads specific data patterns, checking for bad media or 
marginal heads . 

b. Writes and reads random data from random locations to check seek and 
data transfer operations. 

c. Writes to the media with checksummed data, then reads from random 
locations to see that the correct data has been read. 

There are several run options available to select the test functions and 
test length. The operator designates drives, cylinders, and heads used in 
the test. 

Test results can point to a particular head and track for a given address as 
possibly being a marginal track on the test media. Even if this does not 
show up as an equivalent track error during system operation or during the 
VE or IN functions of the FORM or FORMT utilitiy, the operator may still 
want to spare (SP) the track in question using the FORM or FORMT utility. 
If so, a careful translation must be performed by the operator from physical 
address (track, head as given by the ERT program) to the equivalent LU and 
track for the drive. 



WARNING 



This program is a dedicated system test and assumes no other 
system activity. There are no precauticms, warnings , or other 
features written into the program to protect the user, the 
program, or other users. This program has complete access to 
all system discs and platters. DATA WILL BE OVERWRITTEN AND 
LOST from the physical unit/ track/head combinations used by 
the Error Rate Program. 

There are no checks made by the program to restrict testing to 
the specified LU. Once the select code is specified, ERT has 
access to all physical addresses on that I/O channel. 
Removable media should be removed (if it is not to be tested) 
and replaced with test media. If the test media or fixed 
platters contain valuable information, they must be backed up 
before running ERT. Since ERT destroys all data in the test 
areas (any portion accessed by ERT) , those areas must be 
backed up before running ERT and restored afterward. 



6-12 



Error Rate Detection Program 



NOTE 



When testing HP-IB MAC type disc drives, the HP-IB address is 
selected by the thumbwheel switch in the 13037 controller on 
the 12745 interface board. The unit number is chosen by the 
front panel select switch and displayed by the LEDs on the 
front of the drive. On the HP-IB ICD disc drives, the front 
panel select switch and the display LEDs indicate the HP-IB 
address. The unit number for the ICD is always 0. 

Program Operation 

Number of Drives and Configuration. 

To start the Error Rate Test, type RU,ERT followed by return. ERT will 
output the following query: 

# of drives to test = 1 
CHANGE? 

If only one unit is to be tested, type in "NO", carriage return. ERT will 
prompt for the drive's configuration as follows: 

Enter drive l's Select Code (21-1*7) 
Enter drive l's HPIB address* (0-7) 
Enter drive l's unit# (0-7) 

Enter the drive's Select Code, HP-IB address, and unit. ERT will then 
output the following: 

Checking disc ID . . . 

If the drive status is good for the specifications given, ERT writes: 

disc ID okay! 

If there is an error, ERT will report "ERROR!" and loop back to the 
configuration dialogue. There may be situations that will cause this status 
check to hangup. ERT can be re-run by first using the OFF command (OF, ERT) 
and then restarting the program (RU,ERT) . 

After the status check, ERT will output the configuration table: 

Drive l's HPIB x UNIT y 
Select Code vv Drive is 79zz 

Where x is the HP-IB address 

y is the LU number 

w is the Select Code 

zz is the last two digits of the drive type 
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If more than one drive is to be tested, and "YE" was entered after the first 
query, ERT will request for the number of drives to be tested as follows: 

Drives to test?(l-l4) 

Enter a number between one and four inclusive for the number of drives to be 
tested followed by a carriage return. ERT will then prompt for each drive's 
address and type. After all the drives have had proper addresses and drive 
types assigned, ERT will output the main menu. 

Main Menu 

ERT will output the main menu in the following form: 



DT 


Drive Table 


SD 


Report Spare /De: 


feet: 


ive 


(NO) 


HT 


Head Table 


CY 


Cylinders 






(All) 


CT 


Cyl Table 


PR 


Print Non-error 


Messages 


(YES) 


PT 


Pattern Table 


OE 


Output Enabled 






(YES) 


RU 


Run Test 


EL 


Error Limit 






UO 


DI 


Display output 


TL 


Test Length 






(Long) 


RS 


Reset output 


NL 


Number of Loops 






1 


EX 


Exit 


LI 


Output List dev: 


Lee 




1 



ERT: 

Each menu item is selected by typing the two-character code to the left of 
each selection, then pressing "RETURN". 

There are three different classes of selections. 



1. Execute immediately 



Run Test 
Display output 
Reset output 
Exit 



These codes will be executed upon reception of the code followed by a 
carriage return. 



2. Change option 



Report Spare/Defective 

Cylinders 

Print Non-error Messages 

Output Enabled 

Test Length 



These codes change the options shown in the menu to the right of the code in 
parentheses. The option changes to the alternate value upon reception of 
the code followed by a carriage return. 
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3- Operator selectable values Drive Table 

Head Table 
Cylinder table 
Pattern Table 
Error Limit 
Number of Loops 
Output List device 

These codes allow the operator to change the default values of the test to 
tailor the testing to specific needs. Permissable values are as follows: 

Drive Table Number of drives 1 to U 

Select Code 21 to 1*7 

HPIB address # to 7 

Drive unit # to 7 

Head Table to 8 

Cylinder Table to 822 

Error Limit to 32767 

Number of Loops to 99 

Output List Device to 63 

Drive Table 

Contains up to four drives with select code, address, and unit. The 
description of this selection can be found in the Main Menu section above. 

Head Table 

Contains the head numbers for each drive to be tested. To check or change 
the values, type "HT" . Press "RETURN". ERT will query the operator for the 
HP-IB address of the drive corresponding to the head table to be displayed: 

Drive HPIB #? 

Enter the drive's HP-IB address (the front panel LED digit for 7906H/20H/25H 
or the thumbwheel switch number on the 127^5 interface board for MAC 
drives). Press "RETURN". 

If the number does not correspond with any number currently in the drive 
table, ERT will query the operator for the number again. 

Once a valid HP-IB address is entered, ERT will output the existing head 
table values for the drive as follows : 

Table = 0,1 n where n is the number of heads 

Change? (YE, NO) in the head table 

If a change is desired, type "YE" followed by "RETURN". ERT will query the 
operator for each head number as follows : 

ENT HEAD 
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Enter the desired head number followed by "RETURN". ERT will prompt for up 
to nine heads or until a negative number is entered. If an invalid head 
number is entered, ERT will output 

Heads 0-8,-1 to stop 

and prompt for the head number again. Once nine heads or a negative number 
is entered, ERT will display the head table and ask if a change is desired. 
If "YE" is entered, ERT will prompt for the head numbers again. If "NO" is 
entered, ERT will output the main menu again. 

Default values are to test all the heads. 

Default Values to n n = 3 for 7906H 

n = k for 7920H 
n = 8 for 7925H 

Cylinder Table 

Contains the cylinders which ERT will restrict itself to when directed to 
use the cylinder table only. Twelve values are used. To check or change 
the cylinder table, type "CT" followed by "RETURN". ERT will display the 
table : 

Table = 1 2 k 8 16 32 6k 128 256 300 UlO 
Change? (YE, NO) 

If no changes are desired, type "NO" followed by "RETURN". ERT will return 
to the main menu. If "YE" is entered, ERT will prompt for twelve numbers as 
follows : 

ENT CYL 

Enter a cylinder number followed by "RETURN" . If the number is less than 
zero or greater than 822, ERT will output: 

CYLS 0-822 
ENT CYL 

Once twelve cylinder numbers have been entered, ERT will display the table 
and query for a change. If "YE" is entered, ERT will prompt for twelve 
cylinder numbers again. If "NO" is entered, ERT will return to the main 
menu. 

Twelve cylinder numbers must be entered. Numbers may be duplicated if 
desired. 

Default values 0,l,2,U,8,l6,32,6U,128,256,300,l+10 
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Pattern Table 

Contains the data patterns, in octal, for use during the pattern test 
portion of the error rate test. To check or change the patterns, type "PT" 
followed by "RETURN" . ERT will display the pattern table and ask for 
changes : 

Patterns 

155555 177777 125252 055555 007U17 
170360 1627U5 000000 1633^6 022222 
Change? (YE, NO) 

If no changes are desired, type "NO" followed by "RETURN". ERT will return 
to the main menu. If "YE" is entered, ERT will query the operator for the 
patterns as follows : 

Input 10 6-digit oct#'s separated by commas 

Carefully enter ten patterns in octal followed by "RETURN" . Do not include 
any extraneous spaces or leave out any preceding zeros . The patterns must 
start in the first column. If fewer than ten patterns are input, the rest 
will be zeros. 

Once the patterns have been entered, ERT will output them and prompt for 
changes. If "NO" is entered, ERT will return to the main menu. If "YE" is 
entered, ERT will prompt for the ten patterns to be entered again. 

Default values 155555 177777 125252 055555 007*417 
170360 1627^5 000000 1633^6 022222 



Run Test 

Exits the operator selection phase of the test and begins the actual error 
rate test sequence. To begin the test, type "RU" followed by "RETURN". ERT 
will then output all of the menu choices as they exist at that time and 
begin testing the drive(s). 

Display Output Command, A-Series ERT Program 

Display Output commands ERT to output the error tables . The tables are 
dumped at the end of the test, but the operator can [BR]eak ERT and dump the 
tables in the middle of testing. When a break is encountered, ERT will 
complete the loop it is in, then halt testing and display the main menu. To 
output the error tables, type "DI" followed by "RETURN". ERT will output 
the error tables to the output LU and return to the main menu. 
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Reset Output 

Commands ERT to clear the error accumulators that are used to judge whether 
or not a drive must be removed from the drive table. Type "RS" followed by 
"RETURN" and ERT will clear the error tables and output: 

Error tables cleared 

ERT will then display the main menu again. 



Exit 

Commands ERT to terminate and return control to the operating system. 
Typing "EX" followed by "RETURN" will cause ERT to terminate without 
execution of any further testing. 

Report Spare/Defective 

Allows ERT to report all tracks marked as spared or defective when they are 
encountered during the test, or skip them without reporting any error. 
Successive typing of "SD" followed by "RETURN" will cause ERT to toggle the 
option from 0(NO) to l(YES) or 1 to when the main menu is displayed again. 

Default value (0) skip all spare/defective tracks 

Cylinders 

Restricts ERT to using the cylinder table only or all allowable cylinders 
for each type of drive. Successive typing of "CY" followed by "RETURN" will 
cause ERT to toggle the option from "All" to "Table Only" or "Table Only" to 
"All" when the main menu is displayed again. 

Default value (All) 

Print Non-error Messages 

Commands ERT to output all information when an error occurs, not just the 
error messages, but status as well. Successive typing of "PR" followed by 
"RETURN" will cause ERT to toggle the option from 0(NO) to l(YES) or 1 to 
when the main menu is displayed again. 

Default value (1) Output non-error messages 



6-18 



Error Rate Detection Program 



Output Enabled 

Allows the operator to have ERT output messages to the output LU or suppress 
all output. Successive typing of "OE" followed by "RETURN" will cause ERT 
to toggle the option from 0(N0) to l(YES) or 1 to when the main menu is 
displayed again. 

Default value (1) Output messages to output LU 

Error Limit 

Establishes the maximum number of errors any drive will be allowed to make 

prior to being removed from the drive table. To change the number of 

errors, type "EL" followed by "RETURN". ERT will query for the number of 
errors as follows : 

Errs /Pass? 

Type in the desired maximum number of errors allowed per pass followed by 
"RETURN". ERT will display the main menu with the new number shown. 

Default value (UO) 

Test Length 

The length of the test, short or long. Successive typing of "TL" followed 
by "RETURN" will cause ERT to toggle the option from "Long" to "Short" or 
"Short" to "Long" when the main menu is displayed again. 



Default value (Long) 
Short 



Long 



Pattern test 2 patterns 10 patterns 
Random test 6k loops 102U loops 
Checksum test 256 loops 8192 loops 
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Number of Loops 

The number of test sequences or passes each drive is to run before ERT will 
stop. To change the number of passes, type "NL" followed by "RETURN". ERT 
will query for the number of passes as follows : 

# of passes ? 

Enter the desired number of passes followed by "RETURN". The new number of 
passes will be displayed when ERT displays the main menu again. 

Default value = (1) loop 

Output List Device 

The logical unit number of the output device, CRT terminal or hard copy 
printer. To change the output LU, type "LI" followed by "RETURN". ERT will 
query for the new output LU as follows: 

Output LU ? 

Enter the LU number of the output device followed by "RETURN" . The new 
output LU number will be displayed when ERT displays the main menu again. 

Default value (1) 
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Test Section 1 



This section of ERT writes and reads back patterns checking for bad packs or 
marginal heads . 

Depending on the selected run option (U), this test uses only the cylinders 
in the cylinder table, or all cylinders. 



NOTE 



If run option 3 (short pass) is selected, Test Section 1 uses 
only the first two data patterns in the pattern table. The 
steps in section 1 are performed for each pattern in the 
pattern table. The first pattern is transformed into 48 bits, 
rather than the normal 16 bits stored in the pattern table. 
The direction tJwough the cartridge/pack is reversed between 
patterns. 

Step Description 

256 Write a track of data to the disc. Check for errors. If track is 
defective or spare, skip Step 259 and do not print an error message, 
depending on run option (1). 

259 Read the data written in Step 256. Check for errors. Compare read 
data with written data. If any errors or data is mismatched, print 
error message. 



NOTE 



Standard reads are performed for the 7910H. For the 
7906/20/25H, reads with offset are performed for patterns 9 
and 10. The offset is removed for a read retry. The offset 
for pattern 9 and pattern 10 is 350 microinches. If read 
fails after five retries, one Write retry is allowed. This 
will be indicated by an "R" next to the location in the error 
stamtxries. A hard or non-recoverable error will be indicated 
by an "F" next to the location in the summaries, and also 
after the error location in the stannaries. Also, after the 
error message is printed, a message Will be printed, saying 
whether the write retry was successful or not. This will only 
occur after a hard read fail and only for this test section. 
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Error Information 

The ERT program performs data reads and writes. It therefore uses all of 
the data path circuitry, but problems could be caused by other elements. 
For troubleshooting purposes, it is best to analyze the error messages 
received and the error patterns. Refer to the Error Messages paragraph. 

In General 

The following are possible causes of the errors which may occur in 
Test Section 1: 

A. A faulty head will usually cause errors on the high-numbered tracks. 

B. The Preamp may cause random data errors for a particular head, or 
several heads, however the heads involved may be faulty. 

C. The Drive Control circuits may cause random data errors on any head. 

D. Repeated data errors on a particular cylinder, head, and sector indicate 
a bad spot on the media. If errors occur on all the heads, a defective 
servo code (needs re-servo formatting) is indicated. 
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Test Section 2 



This section writes and reads back random data from random locations to 
check seek and data transfer operations. The random locations include a 
head randomly chosen from the head table, and a cylinder randomly chosen 
from the cylinder table depending on the selection of run option (h) . The 
sector is chosen randomly as is the length of the data transfer. The data 
transfer will be in the range of to 102U words and the length will be 
adjusted to fit on one track if the sector selection requires it. 



NOTE 



The diagnostic repeats steps 305 and 310, 1024 times (only 64 
times if mm option (3) is selected). 

Step Description 

305 Pick a random cylinder, head and sector. Get a random word count in 
the range to 102U or a length that will fit on the rest of the track 
from the random sector. Generate a buffer of random data of word 
count length. Write this buffer onto the disc at the chosen location. 
Check for errors. If chosen track is defective, get another location 
without incrementing the loop counter. 

310 Seek to the location written in Step 305- Read the written data and 
compare the read data with the written. If any errors, print an error 

message. 
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Test Section 3 



This section fills the pack with checksummed data, then randomly reads the 
data to verify that the correct sector has been read. Each sector is 
checksummed separately. The entire sector sums to zero. The first two 
words sum to the cylinder number while the next two sum to the packed 
head/sector number. 



NOTE 



Run option (4) is used to select all cylinders or just use the 
cylinders in the cylinder table. 

Step Description 

U76 Generate a track of the checksummed data. Write the data onto the 
disc and check for errors. If the track is defective, skip with no 
error indication. 



NOTE 



Steps 479 and 480 are only executed if the current head is 
head 1 and the current cylinder is in the cylinder table. 

1+79 Read sector of the track just written with maximum positive offset. 
If a data error is detected, do not report it, as data errors are 
expected with a maximum offset. 

U80 Repeat Step 1+79 for sector 33 and a maximum negative offset. 



NOTE 



Steps 481 and 482 are repeated 8192 times or 256 times 
depending on run option (3). 

1*81 Choose a random cylinder, head and sector location. Depending on run 
option (U), only choose cylinders from the cylinder table or all 
cylinders . 

1+82 Read a sector from the chosen location. If the chosen location is a 
defective track, get a new location without incrementing the loop 
counter. Check for errors during the read and check the read data for 
the correct checksummed information. 
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Error Messages 



Diagnostic Status Message 

Throughout the diagnostic, status messages can be printed. For more 
information on status, see the description of the Request Status command in 
the Integrated Controller Programmer's Guide or the 7910 Disc Drive Service 
Manual, HP Part No. 13365-90901 and 07910-90903, respectively. These status 
messages are of the form: 



SPD STAT1 E TYP 



STAT2 



STATUS IS 



00 



00 



000 



STAT IS SSSSSSSSSS, SHOULD BE SSSSSSSSSS 

Where the O's are octal digits, the S's indicate a ten letter status 
description (detailed below), SPD is the state of the Spare, Protect and 
Defective bits for the track accessed, STAT1 is the IDC status word, E is 
the state of the E bit, TYP is the drive type number set by the jumpers on 
the processor board and STAT2 is the drive status word. 



STAT1 SSSSSSSSSS 



Explanation 






NORM COMP 


3 


ILL DRVTYP 


7 


CYL MISCMP 


10 


DATA ERROR 


11 


HD/SEC MIS 


12 


I/O PRG ER 


13 


SEC SYNCH 


14 


END OF CYL 


16 


DAT OVRRUN 


20 


ILL ACC SP 


21 


DEF TRACK 


22 


ACC NT RDY 


23 


STAT-2 ERR 


26 


WRT PRO TK 



Normal complete. No error detected. 

Illegal drive type as set by the jumpers on the processor 

board . 
Cylinder Miscompare. 
Data Error Detected. 
Head or Sector Miscompare. 
I/O Program Error. 

Sector Synch not Received in Time Allowed. 
End of Cylinder. 
Data Overrun. 

Illegal Access to Spare Track 
Defective Track. 

Access not Ready During Data Operation. 
Status-2 Error (drive status error). 
Attempt to Write on Protected Track. 
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Messages For Test Sections 1 and 3. 

RETRY WRITE SUCC 

Will appear only during Test Section 1. The write retry to correct the hard 
read error or the data miscompare error succeeded. 

RETRY WRITE FAIL 

Will appear only during Test Section 1. The write retry to correct the hard 
read error or the data miscompare error failed. 

STEP AAA WRT ATT FAIL SOFT CCC / H / SS TRY= T 

Will appear in both test sections. AAA stands for 256 (section 1) or Uj6 
(section 3)- The location of the error is given and the number of attempts 
at a Write before the DSJ value was 0. A status message follows. 

STEP BBB RD ATT FAIL SOFT CCC / H / SS TRY= T 

Will appear in both test sections. BBB stands for 259 (section 1) or U8l 
(section 3)- The location of the error is given and the number of Read 
attempts before the DSJ value was 0. A status message follows. Also, for 
section 1 only, a data miscompare message will be given. 

STEP 259 DATA MISCMP SOFT CCC / H / SS TRY= T 

Will appear only in Test Section 1 . The data read did not correspond to the 
data written and there was no error indication (the DSJ =0). A status 
message and a data miscompare message is printed. A write retry is 
performed once. 

STEP EEE WRT ATT FAIL HARD CCC / H / SS 

Will appear in both test sections. EEE stands for 256 and kj6. The 
location of the error is given and a status message follows. This error is 
flagged as an unrecoverable error. 

STEP FFF RD ATT FAIL HARD CCC / H / SS 

Will appear in both test sections. FFF stands for 259 and i»76. The location 
of the error is given and a status message follows. This error is flagged 
as a non- recoverable error. For Test Section 1 only, a data miscompare 
message is given and a write retry is allowed once. If the write retry is 
successful, the non -recoverable status is changed to a retry indication. 
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STEP 279 DATA MISCMP HARD CCC / H / SS 

Will only appear in Test Section 1. The read data miscompares with the 
written data after a write retry without error indication from the drive. 
This is flagged as a non-recoverable error and the user is notified by data 
miscompare and non- re cover able error messages. 

STEP 1*81 CHECKSUM DAT ERR CCC / H / SS 

This will only appear in Test Section 3- A random sector of checksummed 
data has been read with no errors reported by the drive. A status message 
will be printed along with a message on what is wrong in the checksummed 
data. 

STEP JJJ STAT DIF FRM EXP CCC / H / SS 

This will appear in both test sections. JJJ stands for 256,259,U76, 1*79, U80 
and U8l. The DSJ after a seek command is non-zero. A status message 
follows . 

STEP KKK RD MAX OFF FAIL CCC / H / SS 

This will only appear in Test Section 3. KKK stands for U79 (read with 
maximum positive offset) and 1+80 (read with maximum negative offset). The 
read with maximum offset command has produced a status other than Normal 
Complete or Data Error. A status message follows. 

ERROR IN PRE- OR POST- AMBLE OF SECTOR SS 

This will only appear in Test Section 1. When the read failed (either soft 
or hard) and the data read matched the data written, then this message will 
be printed. The drive will be asked where it thought the error was and the 
sector returned will be printed for SS. 

CYLINDER WRONG. VALUE READ =CCC 
HEAD/SECTOR WORD WRONG. VALUE =(0CT) 000000 
CHECKSUM NOT ZERO. VALUE =(0CT) 000000 

These three messages will only appear after a Checksum Data Error or a Read 

Attempt Fail Hard error in Test Section 3. Only one, two or all of the 

messages may appear depending on where in the sector the data error 
occurred. 
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Error Messages For Test Section 2 

TEST DESCRIPTION 

305 ERROR IN RANDOM SEEK OPERATION 

The DSJ after a seek operation is non-zero. A status message follows: 

ERROR IN RANDOM WRITE OPERATION 

The DSJ after a Write operation is non-zero. The status is checked and if 
the track is defective or spare (depending on the run options) then it is 
skipped with no error message. A status message follows: 

310 ERROR IN RANDOM SEEK OPERATION 

The DSJ after a seek operation is non-zero. A status message follows: 

ERROR IN RANDOM READ OPERATION 

The DSJ after a Read command is non-zero. A status message follows: 

DATA ERROR AT CCC / H / SS WORD WWW 

WORD READ 000000 SHOULD BE 000000 

The read random data does not correspond to the written random data. 000000 
stands for the octal value of the data. The location of the miscompare is 
given. 
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Error Summaries 

The diagnostic outputs error summaries at the end of each test pass and 
again at the completion of the entire unit diagnostic test. The summaries 
at the end of a test pass include only that drive's errors for that one 
pass. If there are no errors, then no summary is given. 

The error summary information can be divided into three sections: 

1. Head/Cylinder error table 

2. Head/Unit error table 

3. Miscellaneous information 

An example of an error summary is given. The example is for a 7925 at HP-IB 
address 6 and a 7906 at address 7 • The example starts at the beginning of a 
test pass for unit 7, the 7906. It is assumed that the 7925 was removed 
from the test during pass 6 and the test is finishing at pass 10. Several 
example error messages will be given for the 7906. 

Example Test Output 



UNIT 7 

STEP 259 RD ATT FAIL SOFT 300/1/39 TRY=2 

ERR AT WRD 6 

WRD RD 155533 SHOULD BE 155555 

WRD RD 133333 SHOULD BE 133333 

WRD RD 066666 SHOULD BE 066666 

SPD STAT1 E TYP STAT2 
STATUS IS 10 00 0U0 
STAT IS DATA ERROR, SHOULD BE NORM COMP 

STEP 259 RD ATT FAIL HARD 250/0/35 
ERR AT WRD 69 

WRD RD 007036 SHOULD BE 007016 
WRD RD 007016 SHOULD BE 007016 
WRD RD 007016 SHOULD BE 007016 

SPD STAT1 E TYP STAT2 
STATUS IS 10 00 0U0 
STAT IS DATA ERROR, SHOULD BE NORM COM 
RETRY WRITE SUCC 

STEP 259 RD ATT FAIL HARD 100/2/U0 
ERR AT WRD 81 

WRD RD 020000 SHOULD BE 000000 
WRD RD 000000 SHOULD BE 000000 
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WRD RD 000000 SHOULD BE 000000 

SPD STAT1 E TYP STAT2 
STATUS IS 10 00 OUO 
STAT IS DATA ERROR, SHOULD BE NORM COMP 

STEP 259 RD ATT FAIL HARD 100/2/UO 
ERR AT WRD 8l 
WRD RD 010000 



WRD RD 000000 
WRD RD 000000 

SPD 
STATUS IS 



SHOULD BE 
SHOULD BE 



000000 
000000 



SHOULD BE 000000 



STAT1 
10 



E 




TYP 
00 



STAT2 

oUo 



STAT IS DATA ERROR, SHOULD BE NORM COMP 

UNIT 7 ERROR SUMMARY 
CYL HDO HD1 HD2 HD3 
100 10RF 
250 5R 
300 3 

NO. OF PASSES FOR UNIT 6 IS 6 
NO. OF PASSES FOR UNIT 7 IS 10 

UNIT 6 ERROR SUMMARY 

CYL HDO HD1 HD2 HD3 HDlt HD5 HD6 HD7 HD8 

3005R 0000000 

U9 00 1000300 

100 5R 

1400 00 0000000 

800 10RF 

80U 010R 00 000 

809 15RF 

810 10RF 

811 00 0030000 



UNIT 7 ERROR SUMMARY 



CYL HDO 



50 
100 
250 
300 

375 
OVERFLOW 






5R 






HD1 
3 



3 




HD2 

10RF 






HD3 




2 



85 SOFT ERRS= 71 



TOT ERRS = 
UNIT HDO HD1 HD2 HD3 HDl* HD5 HD6 HD7 HD8 

6 55 1030300 

7 56 10 200000 
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Head/Cylinder Error Table 

The Head/Cylinder error table is printed at the end of each drive's pass 
through the diagnostic and at the end of the entire test. The table printed 
at the end of a test pass includes only the errors made by that drive during 
the test pass. If the drive made no errors, then the table is not printed. 

The Head/Cylinder table is grouped according to drive HP-IB number. The 
lines of error information are ordered according to increasing cylinder 
number. The number of heads shown in this table is dependent on the number 
of heads in the drive. So for the 7906> only four heads worth of 
information is shown while the 7925 has nine heads of information. 

There are two error flags in the Head/Cylinder error table. These are the 
"R" and the "F" shown to the right of an entry into the table. The "R" 
signifies that a write retry was attempted. The "F" indicates a 
non-recoverable error was detected by the diagnostic. A non-recoverable 
error is a hard write fail, a data miscompare with no error status, or a 
hard read error that is not corrected by a write retry. 

Looking at the Unit 6 Error Summary in the example above, "5R" means five 
errors occurred with at least one of them requiring a write retry. "10RF" 
means ten errors occurred with at least one of them being non-recoverable 
(F) after a write retry (R). And finally, "3" means three errors occurred 
that were recovered after simply re-reading them (up to five times per 
error) . Unit 6 seems to have a bad head and Unit 7 could have a marginal 
spot on its media. 



NOTE 



In a multiple drive test, if one drive made several errors 
while the other drive made none, the Head/Cylinder table could 
have an output for the drive with no errors. This output 
would be just one line of output with the cylinder equal to 
the last cylinder output for the previous drive but with all 
the heads showing errors. If this output is seen, ignore it. 

Unit/Head Error Table 

The Unit /Head error table is only output at the end of the diagnostic test. 
It shows the number of errors that occurred for each head in each drive in 
the test. If a number of errors occur on one head (as for Unit 6 in the 
example), chances are that the head is marginal. 

The number of heads shown in this table is equal to the largest number of 
heads for the drives in the test. In the example, nine heads are shown for 
each drive even though Unit 7 only has U heads . The extra heads will be 
shown as having errors . 
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Miscellaneous Information 

If a drive is removed from the test because of too many errors, an error 
message indicating this is printed. The message is preceded by a string of 
"*" and followed by another string. The number of passes each drive 
completed is given at the start of the final error summaries. 

There is a line of output showing the total number of errors that could not 
be put into the Head/Cylinder table (OVERFLOW), the total number of data 
related errors (TOT ERRS) and the total number of soft errors (SOFT ERRS). 

Quantity Of Data Transferred 

The following formulas can be used to calculate the number of sectors of 
data transferred per pass: 

Long Pass: 

Number of sectors transferred = 10HCS + 12,288 

Short Pass: 

Number of sectors transferred = 2HCS + 512 

where: H = number of heads accessed 

C = number of cylinders accessed 

S = number of sectors/track for disc being tested 
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Disc Analyzer (DISCZ) 



General 



The chart introduced in Chapter 1 illustrating supported discs is reproduced 
below for your convenience: 

SUPPORTED DISCS 





7906H 
ICD 


7910H 
ICD 


7920H 

7925H 

ICD 


7906M 

MAC 


7920M 

7925M 

MAC 


M/E/F 


YES 


YES 


YES 








L -SERIES 


YES 


YES 


YES 








A-SERIES 


YES 





YES 


YES 


YES 



DISCZ provides a capability to string together and loop on any combination 
of the discrete disc commands that are available. The intent is to provide 
a minimum but adequate capability to home in on suspected problems. 

The A-Series version of DISCZ differs slightly from the M/E/F and L-Series 
versions. The disc LU prompt has been changed to a SELECT CODE query. The 
HP-IB address request is followed by a disc UNIT# request. Also, a status 
check is done following the UNIT# request to insure proper disc type. The 
DISCZ command LU is changed to SC to indicate select code and the command CU 
has been changed to CA for changing address numbers. DISCZ buffers are 
initialized to the number 31^15 before any read attempts. This was done to 
distinguish the case when no data was read. 



NOTE 



When testing HP- IB HPC type disc drives, the HP-IB address is 
selected by the thunbaheel switch in the 13037 controller on 
the 12745 interface board. The unit mother is chosen by the 
front panel select switch and displayed by the LEDs on the 
front of the drive. On the HP-IB ICD disc drives, the front 
panel select switch and the display LEDs indicate the HP-IB 
address. The unit number for the ICD is always 0. 
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Operator Commands 



Operating System Commands 

This following commands can be input from the operator's console: 

RU, DISCZ 
BR, DISCZ 
OF, DISCZ 

To start the Disc Analyzer, type RU, DISCZ followed by return. DISCZ will 
output the following comments : 

A-Series MAC HP-IB disc diagnostic. 

rev. 2^01 

DISCZ DISC ANALYZER PROGRAM***** TYPE ?? FOR HELP 

! ! WARNING SAVE THE DATA OR USE SCRATCH PLATTER! ! 

ENTER Disc Select Code (21-1*7) 

ENTER Disc HPIB Address (0-7) 

ENTER Disc Unit# (0-7) 

Checking Disc ID . . . 

If the drive status is good, DISCZ writes: 

Disc ID Okay! 

If there is an error, ERT will report "ERROR!" and loop back to the 
configuration dialogue. There may be situations that will cause this status 
check to hangup. ERT can be re-run by first using the OFF command (OF, ERT) 
and then restarting the program (RU,ERT) . 



7-2 



Disc Analyzer (DISCZ) 



DISCZ Commands 

DJ get DSJ status byte 

DSJ is returned (see DSJ specs). 

ST get status byte 

STATUS is returned. 

SK seek to physical address 
SK , cylinder , head , sector 
where sectors are 128 word sectors 
STATUS is output at completion of the command 
(see STATUS specs.) 

SM set file mask 
SM,mask 

where mask is filemask (0 to 7) 
DSJ is returned. 

RC recalibrate . 

RA request address (get address record) 
DSJ is returned 
ADDRESS is returned (see ADDRESS specs). 

AR address record (set address record). 

ID get HP-IB identify bytes 
ID, unit 
where unit is the address . 

EN send END command. 

RD read data 

RD, number of words 

data only (not the preambles ) 

STATUS is returned 

DATA is returned (see DATA specs). 

RF read full sector 

RF, number of words 

number of words includes preamble words 

STATUS is returned 

DATA is returned. 
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RO read with offset 

RO, number of words, off set 

words are data only (not the preambles) 

offset is in increments -64 to 64 

STATUS is returned 

DATA is returned. 

RW read without verify 
RW, number of words 

words are for data only (not the preambles) 
checksum is not checked 
STATUS is returned 
DATA is returned. 

VF verify sectors 

VF, number of sectors 

data only, 128 word sectors. 

WD write data 

WD, number of words, data 

data only (not preambles) - data is word pattern. 

WF write full sector 
WF, number of words 

data and preamble is taken from current buffer 
preambles from buffer are re-written on disc. 

IN initialize (write) 

IN, number of words ,SPD, data 

data is one word pattern. 

SPD is to 7 (3 bits are SPD, respectively) 

number of words is data only 

preambles (generated by controller) re-written 

see address record (AR) . 
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Operator Control Commands 

?? help command, all commands are listed. 

??,xx - where xx is any command listed by ??. 
Parameter requirements for command xx are listed 
(see HELPXX specs). 

LL change list device 

LL,lu - where lu is the new list device lu number. 
lu=0 for no list device. 

CU(CA) change disc unit (address) 

CU,xx - where xx is the new disc unit number. 

CA,XX - where xx is the new disc address number (A-Series) 

LU(SC) change disc lu (select code) 

LU,xx - where xx is the new disc LU number. 

SC,xx - where xx the new disc select code number (A-Series) 

LE lock EQT of disc LU (not supported in RTE-L/XL). 

UE unlock EQT of disc (not supported in RTE-L/XL). 

SW set display window 

SW, first word, number of words - sets the display "window" for the 
user, gives partial display of the data buffer. 

IB initialize buffer 

IB, pattern buffer, is initialized before each operation 

If no pattern, buffer not initialized. 

On startup, it is set to initialize to zeroes. 

DB display data buffer 

DB, first word, number of words 

default is to display the window (SW) . 

MW modify word(s) in data buffer 

MW, first word, number of words, data. 

/E terminate (exit) program. EX also supported. 

CO send comment to list device 
CO (then a carriage return) 

input up to UO characters of comment on the next line, then CR 
Typed comment line is printed on the list device for permanent record 
(see COPY specs. ) 
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Program Control Commands (Program Mode) 

There is a programmable command buffer with space reserved for 99 program 
lines. Entering a line number anywhere from 1 to 99 preceding the command 
is interpreted by DISCZ to be put into the command buffer instead of being 
executed. All the above commands are useable in the program mode. 

The commands operate differently only in that the TR (trace) mode has 
control over the console display and list device outputs. The TR mode 
defaults to suppression of status and data. The only return is if an error 
occurs. The command being executed is always echoed in the default mode. 

Analyzer Control Commands (Program Mode) 



EP 


erase program. 


LP 


list program. 


SP 


start program. 


GO 


go to 



nn, GO, nn 

this allows looping within the program. 

N= loop counter 
N=, nn 

this counter is incremented each time this statement is executed, 
and the program will halt here after nn times. 

nn add line to program or replace line 

nn, command - where nn is the line number, followed by a program 

or disc command 

nn with no command will delete line. 
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Output Message Specification 

The list output device specified, essentially echoes the terminal output. 
Therefore, the following specifications apply to both outputs. 

Status 

If applicable, status is returned on every disc command issued. Refer to 
command specifications. The STATUS return format is as follows: 

STAT1: 123^56 (Sl=123^56) STAT2:123U56 DSJ:123U56 

where : 

STAT1 = status bytes 1 and 2 in octal (16 bits) 

STAT2 = status bytes 3 and U in octal (16 bits) 

DSJ = device specified jump (octal) 

SI = octal conversion of controller status 
5 least significant bits of byte 1 

DSJ (Device Specified Jump) 

The DSJ return format is as follows: 

DSJ=123^56 
where the value is returned in octal format. 

Address 

The returned address is in the following format: 

CYL=123 1 456 HEAD=123U56 SEC=123U56, 

where the numbers returned are in decimal, and represent the logical address 
of the next operation (if previous operation successful) or of the last 
operation (where an error return occurred). 
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Data Buffer Window 

The data buffer is displayed at the completion of all read commands to the 
disc. Only that portion of the data buffer specified by the SW (set window) 
command is displayed. 

123U56 123^56 123^56 123U56 123U56 I23U56 123^56 123U56 
123U56 123^56 123U56 123^56 123U56 123U56 123U56 123U56 
123U56 123U56 123^56 123U56 123U56 123^56 123^56 123^56 
123U56 123U56 123 l *56 123U56 123H56 123^56 123^56 123U56 
123^56 123^56 123^56 I23U56 I23U56 123U56 I23U56 123U56 
I23U56 123U56 123U56 123U56 123U56 123^56 123U56 123U56 
123^56 123U56 123U56 123U56 123U56 123U56 I23U56 123U56 
123U56 123^56 123lt56 123 1 +56 123U56 123U56 123^56 123U56 
123U56 123U56 etc 

Normally this is all data - 128 words per sector. 

For read full sectors , the words are : 

word 1 = synch word 

word 2 = cylinder address 

word 3 = head sector address (with SPD bits) 

word k to 131 = 128 words of data 

word 131 = CRC word 

word 132 to 138 = ECC (not used by HP-IB controllers) 



.etc. 



COpy Comment Lines 

The following prompt is output to the console only. This prompt is not 
suppressed by the TR (trace) option, because if the CO command was used in 
the command buffer (execute mode), and the "no trace" option was in effect, 
the program would stop on the CO command without any indication that it was 
waiting for an operator input. 

***SAMPLE COMMENT LINE OF UO CHARACTERS!!!!*** 
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HElp (All Commands) 



*** DISC COMMANDS *** 

DJ GET DSJ STATUS BYTE 

ST GET STATUS WORDS 

SK SEEK TO PHYSICAL ADDRESS 

etc 

until all commands have been displayed, then: 

*** OPERATOR CONTROL COMMANDS *** 
LL CHANGE LIST DEVICE 
CU CHANGE DISC UNIT 
LU CHANGE DISC LU 
etc 

until all commands have been displayed, then; 

*** PROGRAM CONTROL COMMANDS *** 
EP ERASE PROGRAMS 
LP LIST PROGRAM 
SP START PROGRAM 
etc 

until all commands have been displayed. 

HELPXX (Specific Command) 

The help command for a specific command will give wie fon^wi^g message: 

XX,prml,prm2,prm3, ,prmn 

where : 

XX = the specific command in question, and prml thru prmn are the 
necessary parameters to enter. 
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Program Description 



Those commands and operations that are discussed in the specifications 
section will not be discussed here. A fundamental knowledge of the hardware 
is required to make use of this program. Hardware manuals for both the 
discs and their controllers should be available for reference to understand 
the status returns and affirming appropriate response of the disc to each 
command . 

Command Buffer 

The Command Buffer is fixed at 99 lines of 20 words (kO characters) or 990 
words. This buffer occupies the area immediately after the program DISCZ. 

Data Buffer 

The data buffer is the unused, available area beyond the command buffer 
extending to the end of the partition (or memory). When the data buffer 
command specifies an area larger than that available, DISCZ provides an 
error message, which gives the available limits of the data buffer. When 
the program first runs, it initializes the data buffer to zero before 
essential commands. Use the IB command to disable this feature when 
desired. The program runs much faster without the "reset buffer" option 
enabled. 

The data buffer is used for all read or write commands, including the 
initialize command (IN). Data is first put into the buffer, then to the 
disc for writes. If a "DSJ not equal to zero" is returned, the buffer will 
have been updated, but the data will not have been output to the disc. If 
DSJ not is received on reads, the data buffer is not updated. 

On writes, all partial sectors on the disc are filled with l's. This is a 
controller function, and is not done by DISCZ. 

Status Call 

Status call ST will always give zero status, since the disc library calls 
for each command include a status call. Once the status request is made, 
the status is reset to 0. 
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Controller Differences 

The 7910H disc controller differs from other "H" controllers, causing the 
7910H to respond differently to certain commands. The variations will 
become apparent with experience, and include the following: 

1. The 7910H does not respond to the SM (set mask) command. It is in the 
cylinder mode, with auto seek, and with auto seek to spare. The SM 
command will always result in a non-zero DSJ = 1. 

2. The 7910H does a cylinder address verification on SK (seek), not on the 
read. The others do it on RD (read), not on SK. 



DISCZ Numeric Inputs 

There are two important characteristics about inputs to the DISCZ utility. 
The plus (+) in front of a number is treated as an ASCII parameter. If a 
number exceeds 32767, it becomes modulo 32767- 



Flexibility 

All commands are accepted in the program mode. Certain peculiarities are as 
follows : 

1. A CO command will halt the program and wait for an operator input. It 
can be used for that purpose only. 

2. All non-disc commands that are essentially for output or display will be 
executed, but the output is suppressed, as with all output in the execute 
mode (except on error) . 
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Miscellaneous Items 

1. All numeric inputs are decimal. Octal inputs can be used for data 
patterns by using the "B" notation (nnnnB) . 

2. ALL cylinder, head and sector inputs are decimal: 



7910H cylinders 
7906H cylinders 
7920H cylindeis 
7925H cylinders 



to 7^7, heads and 1, sectors to 31 

to UlO, heads to 3, sectors to kj 

to 822, heads to k, sectors to 1*7 

to 822, heads to 8, sectors to 63 



3. One track worth of data 



791 OH 
7906H 
7920H 
7925H 



i+096 words 
6lkk words 
6l kk words 
8192 words 



U. words per sector is 128 (all discs) 

words per full sector = 138 (all discs) 
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Non-Zero Controller Status Conditions 



For any type of non-zero status condition, such as a defective track, seek 
retry or a direct seek to a spare track, FORM prints the following message: 

***** NON-ZERO CONTROLLER STATUS ***** 
ADDR TRK CYL HD SPD CS DS DSJ 
nn nnnn nnnn nn nn nn nnnn nn 



where : 

ADDR 
nn 



is the address number of the H-Series disc. 



TRK 

nnnn is the logical track number, always zero in physical mode. 

CYL 

nnnn is the cylinder number. 

HD 

nnnn is the head number. 



SPD 

nn 



is the octal equivalent of the S, P and D bits, respectively 
(i.e., nn=0l4 is binary 100, which means the S bit is set). See 
the 13365 > Integrated Controller Programming Guide for more 
information. 



CS 
nn 



is the controller status. For meanings of this field, see the 
end of this section. For more information, refer to the 13365 
Integrated Controller Programming Guide. 



DS 
nnnn 



DSJ 

nn 



is the device status. For meanings of this field, see the end 
of this section. For more information, refer to the 13365 
Integrated Controller Programming Guide. 

is the "device specified jump" byte. It is set for any of the 
controller status or device status conditions above. It means 
no error if 0; and if 1, an error status exists. 
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Controller Status Codes (STAT 1) 

00 Normal completion, no error. Indicates one of two conditions: 

a. Normal completion of the previous command (including the REQUEST 
STATUS command), no error. The DSJ byte = 0. 

b. Condition at power-on or following self test. The DSJ byte = 2. 



01 Illegal opcode. Data byte 1 of a secondary GET command sequence 
contains an illegal opcode (bits 5"1)« 

03 Illegal drive type. An unknown (unsupported) disc drive type has been 
set in the drive type field on the disc drive. The DRV TYP field of the 
SST DATA byte 3 may be examined for the offending drive type. 



07 Cylinder miscompare. Generated only . during address verification when 
the cylinder address in the controller register fails to match that in 
the cylinder address field of the disc sector after two comparisons. 
The systems should issue a RECALIBRATE command, then retry the data 
transfer. 



10 Data error. May occur for two reasons: 

a. The error detection hardware has detected a CRC error while executing 
a READ, COLD LOAD READ, READ WITH OFFSET, or VERIFY command. A 
REQUEST DISC ADDRESS command will return the address in which the 
error occurred. 

b. During address verification, it is impossible to read (verify) any 
sector on the track without a CRC error. A READ command will return 
the address of the target sector. 

11 Head/sector miscompare. Similar to cylinder miscompare. Generated 
during address verification when the head or sector address in the 
controller registers fails to match that in the head or sector address 
field of the disc sector after two comparisons. 
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12 I/O program error. May occur for three reasons: 

a. An HP-IB byte tagged with ATN (that is, a primary or secondary) was 
received with incorrect (even) parity. This error will take 
precedence over all other controller status errors. 

b. An unknown (unsupported) secondary was received by the controller. 

c. An incorrect HP- IB sequence was detected. For example, during a SEEK 
command, the controller expects to see one Secondary (GET command) , 
exactly five data bytes not tagged with EOI s and one data byte tagged 
with EOI, in that order. For a REQUEST STATUS command, the 
controller expects to see (in order) the secondary send status. Any 
deviation from the expected order of an HP- IB sequence results in 
this error status . 



13 Sync bit not received in time. Generated during a verify or during any 
data transfer which performs verification if the sync bit is not found 
within an appropriate amount of time after the SECTOR COMPARE becomes 
true. 



Ik End of cylinder. This may occur for two reasons: 

a. A multiple-sector data transfer /VERIFY (new trans fer/VERIFY without 
an intervening SEEK, ADDRESS RECORD or COLD LOAD READ command) must 
continue beyond the end of logical cylinder, but the filemark will 
not allow the controller to automatically seek to the next logical 
cylinder. 

b. The file mask allows automatic seeking but the required seek would 
move the heads beyond the limits of the physical disc. 

16 Data overrun. The burst data rate of the controller has exceeded that of 
the HP- IB causing data to be lost. The overrun is reported at the end 
of the sector in which it occurred. Data transferred during previous 
sectors is valid. This error is not reported for normal end of read 
transfers, although such end of transfers are detected via the 
controller overrun hardware. A REQUEST DISC ADDRESS command following a 
data overrun error will return the address in which the error occurred. 



20 Illegal access to spare track. During address verification, an address 
miscompare (cylinder or head/sector) has occurred and the S bit is set 
in the sector. This usually indicates a direct seek by the user to a 
spare track in active use, which is forbidden for all commands which use 
address verification. 
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21 Defective track. This status is set in two cases: 

a. During address verification, the track has been found to be flagged 
defective (D bit set), but the file mask will not allow the 
controller to seek an associated spare track. 

b. The D bit is set, the file mask will allow the automatic seek but the 
cylinder and head address of the spare track is the same as that of 
the defective track. 

This condition usually results from flagging (initializing) the track 
defective without assigning a spare track address. The controller 
would loop endlessly searching for a spare track if this condition 
were not tested. 

22 Access not ready during data operation. While in the process of 
transferring data to or from the disc (including VERIFY command), the 
track center detector in the disc drive detected head motion. If this 
occurs during a write type command, the drive will fault. The transfer 
should be retried. 

23 Status-2 error (drive status error). The controller is unable to 
complete a command due to some condition in the disc drive. The drive 
status byte may be examined for the reason. Examples of Status-2 errors 
are: 

a. An INITIALIZE command is attempted with the FORMAT switch off or the 
READ ONLY switch on. 

b. A command (for example, SEEK) is issued to a disc drive which is not 
ready (heads unloaded) or for which a drive fault has occurred. 

26 Attempt to write on a protected track. A WRITE command has been 
attempted on a track which has been flagged protected (P bit set) and 
the FORMAT switch is off. No writing occurs. The check for P bit is 
not made for the INITIALIZE or WRITE FULL SECTOR command. 

37 Drive attention. Generated whenever: 

a. A normal SEEK or RECALIBRATE command completes (DSJ byte =0). 

b. The drive unloads and controller is in Idle State 2 or 3. 
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Device Status Codes (STAT 2) 



Bit Access not ready (drive busy). The heads are not positioned over a 
valid track center as determined by the information on the servo 
surface of the disc. This could be because of head motion during a 
seek or because the heads are unloaded. In the latter case, bit 1 is 
also set. 



Bit 1 Drive not ready. The heads are unloaded or a drive fault has 
occurred. Most drive faults also cause the heads to unload. 



Bit 2 Seek check. May be caused by: 

a. An illegal cylinder address has been sent to the drive via a SEEK 
command or during address verification. 

b. An illegal head and/or sector address has been sent to the 
controller via a SEEK, ADDRESS RECORD, or COLD LOAD READ command. 

An illegal head or sector is not accepted by the controller, that 
is the controller retains the previous head and/or sector 
information. An illegal cylinder is accepted by the controller 
without error indication and a subsequent REQUEST DISC ADDRESS 
command will return this address. If the illegal cylinder address 
is sent to the disc drive, the heads do not move and a Status-2 
error (seek check) is generated. The controller uses the DRV TYP 
field to determine the legality of heads and sectors. The disc 
drive itself determines whether the cylinder address is legal. 



Bit 3 First status. Set when the heads are loaded to identify this event 
to the user. The controller makes no use of this bit. The 
controller clears the first status bit after sending it the channel. 

Bit k Drive fault. One or more conditions in the disc drive which make it 
logically or physically unsafe to operate. Refer to the appropriate 
disc drive service manual for a listing of these conditions. Some 
drive faults cause the heads to unload. These faults require the 
user to cycle the RUN/STOP switch to restore the disc drive to 
operation. 

The remaining faults may be cleared programmatically using the disc 
CLEAR command. Note the warning regarding the use of the CLEAR 
command given in the command description. 



A-5 



Non-Zero Controller Status Conditions 



Bit 5 FORMAT switch. The state of the front panel STATUS switch (on/off = 
1/0). The switch must be on to allow an INITIALIZE or WRITE FULL 
SECTOR command to execute, or the controller returns a Status-2 
error. If the track has been flag protected, the FORMAT switch must 
also be on to allow the WRITE command to execute, or the controller 
returns an attempt to write on protected track error. 

Bit 6 READ ONLY (platter protect) switch. The state of the front panel 
READ ONLY switch (on/off = 1/0). While this switch is on, the disc 
is hardware protected against writing of any kind. Any of the three 
write commands attempted while this switch is on will cause the 
controller to generate a Status-2 error. 

Note: In the HP 7906, there are two such switches, one for the 
removable cartridge and another for the fixed disc. These switches 
may be set individually to prevent writing on either or both 
platters . 



Bit 7 Drive Attention. Set at the completion of a SEEK, a RECALIBRATE, or 
when the heads load or unload. Cleared by the controller (not 
reported to the channel) except when the heads unload due to a drive 
fault . 
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Appendix B 

Magnetic Tape Loader (MTLDR) 



This listing represents the updated MTLDR program. Changes have been made 
to make this compatible with RTE-IVE. 

0001 ASMB,A,B,L MAG TAPE LOADER 

0002 00002 ORG 2 

QQQO**#**#*#*«**#*# ft********************************************** 

oooU* 

0005* REV. 2126 810U30 

0006* 

0007* ************************************************************* 

0008* 

0009 00002 12lt003 JMP *+l,I 

0010 00003 077500 DEF START 
0011* 

0012 77500 ORG 77500B 

0013* 

001U 00020 DC EQU 20B 

0015 00021 CC EQU DC+1 

0016 00000 A EQU 

0017 00001 B EQU 1 
0018* 

0019* SAVE A AND S REGISTERS FOR FILE SEARCH 
0020* 

0021 77500 073663 START STA ARG SAVE A REG 

0022 77501 102501 LIA 1 GET S REG 

0023 77502 07366U STA SRG SAVE S REG 
00214* 

0025* CONFIGURATION SECTION 
0026* 



0027 77503 1010lj6 

0028 7750i+ 013621 

0029 77505 073617 
0030* 

0031 77506 0676U0 

0032 77507 01762U 

0033 77510 037617 
003U 775H O6765I 
0035 77512 01762lt 
0036* 



LSR 6 
AND B77 
STA SCODE 

LDB IOTB1 
JSB SETIO 
ISZ SCODE 
LDB IOTB2 
JSB SETIO 



SHIFT 6 BITS RIGHT 
MASK OUT LOWER 6 BITS 



GET TABLE 1 ADDRESS 
SET IO INSTR 

GET TABLE 2 ADDRESS 
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0037* 


STORE INFORMATION FOR MEMORY BASED CONFIGURATOR (RTE-IVE) 


0038* 










0039 


77513 10*+200 
7751*+ 077622 




DLD MT 


RESTORE FIRST AND SECOND WOR 


oo*+o 


77515 io*+*+oo 

77516 077700 




DST 77700B 


OF MAG TAPE BINARY LOADER 


00U1 


77517 063605 




LDA IOC 5 


STORE I/O INSTRUCTION 


00U2 


77520 073702 




STA 77702B 


FOR CONFIGURATOR 


00**3* 










00UU* 


NOW DO FILE SEARCH 


IF REQUIRED 




00*+5* 










00*+6 


77521 O6766U 




LDB SRG 


CHECK IF FILE FORWARD WAS 
REQUESTED 


00U7 


77522 006011 




SLB,RSS 


??? 


00U8 


77523 027536 




JMP NRD 


NO JUST READ A FILE 


00*+9 


7752*+ O63663 




LDA ARG 


GET FILE COUNT 


0050 


77525 00300U 




CMA,INA 


MAKE REQUEST NEG FOR COUNTER 


0051 


77526 073663 




STA ARG 


SAVE NUMBER AS COUNTER 


0052 


77527 0676m 




LDB SLORW 


SELECT AND REWIND 


0053 


77530 01760U 


FFL 


JSB CMD 


OUTPUT COMMAND 


005*+ 


77531 102321 


IOC8 


SFS CC 


WAIT FOR COMPLETION 


0055 


77532 027531 




JMP *-l 




OO56 


77533 067616 




LDB FFC 


GET FILE FORWARD COMMAND 


0057 


7753** 037663 




ISZ ARG 


ANY FILES LEFT? 


0058 


77535 027530 




JMP FFL 


YES 


0059* 










0060* 


TAPE READ STARTS HERE 




0061* 










0062 


77536 067615 


NRD 


LDB RDCMD 


GET READ COMMAND 


0063 


77537 01760*+ 




JSB CMD 


DO IT 


006 *» 


775*+0 103720 


IOD1 


STC DC,C 


START DATA CHANNEL 


OO65 


775*+l 102221 


IOC2 


SFC CC 




0066 


775**2 02757*+ 




JMP STAT 


CHECK STATUS 


0067 


775**3 102320 


IOD2 


SFS DC 


ANY DATA 


0068 


775***+ 0275*+l 




JMP *-3 


NO 


OO69 


775**5 107520 


IOD3 


LIB DC,C 


YES GET IT (RECORD COUNT) 


0070 


775*+6 005727 




BLF,BLF 


POSITION COUNT TO LOWER BYTE 


0071 


775*47 007000 




CMB 


MAKE IT NEGATIVE 


0072 


77550 077662 




STB WCT 


SAVE INPUT COUNT 


0073 


77551 102221 


IOC3 


SFC CC 




007*+ 


77552 02757*+ 




JMP STAT 


YES EXIT TO STATUS 


0075 


77553 102320 


IOD*t 


SFS DC 


WAIT TO READ NEXT WORD 


0076 


7755*+ 027551 




JMP *-3 




0077 


77555 107520 


IOD5 


LIB DC,C 


GET LOAD ADDRESS 


0078 


77556 07*+000 




STB 


START CHECKSUM 


0079 


77557 07760*+ 




STB CMD 


AND ADDRESS POINTER 


0080 


77560 02756*+ 




JMP *+k 




0081 


77561 17760*+ 


NWD 


STB CMD, I 


PUT WORD IN MEMORY 


0082 


77562 01+0001 




ADA 1 


MOVE 


0083 


77563 03760U 




ISZ CMD 


MOVE UP ADDRESS 


008U 


7756*4 102320 


iod6 


SFS DC 


WAIT FOR NEXT WORD 
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0085 


77565 027564 




JMP *-l 




0086 


77566 107520 


IOD7 


LIB DC,C 


GET DATA TO STORE IN MEMORY 


0087 


77567 037662 




ISZ WCT 


FINISHED WITH DATA? 


0088 


77570 027561 




JMP NWD 


NO READ NEXT WORD 


0089 


77571 05U000 




CPB 


IS CHECK SUM OK? 


0090 


77572 027541 




JMP NRD+3 


YES -WAIT FOR COMMAND CHANNEL 
STATUS 


0091 


77573 102011 




HLT 11B 


NO 


0092 


77574 


IOC4 


EQU * 




0093 


77574 102521 


STAT 


LIA CC 


GET STATUS 


0094 


77575 001727 




ALF,ALF 


POSITION EOF BIT 


0095 


77576 002020 




SSA 


IS IT EOF? 


0096 


77577 102077 




HLT 77B 


HALT HERE IF GOOD READ 


0097 


77600 001727 




ALF,ALF 




0098 


77601 001310 




RAR,SLA 




0099 


77602 102000 




HLT 


NO-READ ERROR 


0100 


77603 027536 




JMP NRD 


READ NEXT RECORD 


0101* 










0102* 


OUTPUT COMMAND SUBROUTINE 




0103* 










0104 


77601* 000000 


CMD 


NOP 




0105 


77605 106621 


IOC5 


OTB CC 




0106 


77606 102521 


ioc6 


LIA CC 




0107 


77607 001323 




RAR,RAR 




0108 


77610 001310 




RAR,SLA 




0109 


77611 027605 




JMP *-4 




0110 


77612 103721 


IOC7 


STC CC,C 




0111 


77613 127604 




JMP CMD, I 




0112* 










0113* 


CONSTANTS 








0114* 










0115 


77614 001501 


SLORW 


OCT 1501 




0116 


77615 001423 


RDCMD 


OCT 1423 




0117 


77616 000203 


FFC 


OCT 203 




0118* 










0119 


77617 000000 


SCODE 


NOP 




0120 


77620 177700 


BM100 


OCT -100 




0121 


77621 000077 


B77 


OCT 77 




0122 


77622 106501 


MT 


LIB 1 




0123 


77623 006011 




SLB.RSS 




0124* 










OI25* 


SET 10 INSTRUCTION 


SUBROUTINE 




0126* 










0127 


77624 000000 


SETIO 


NOP 




0128 


77625 077637 




STB .IOTB 




0129 


77626 167637 


LOOP 


LDB .IOTB, I 




0130 


77627 006003 




SZB,RSS 




0131 
0132 


77630 127624 

77631 160001 




JMP SETIO, I 
LDA B,I 




0133 
0134 


77632 013620 

77633 043617 




AND BM100 
ADA SCODE 
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0135 


7763U 170001 




STA B,I 


0136 


77635 037637 




ISZ .IOTB 


0137 


77636 027626 




JMP LOOP 


0138* 








0139* 


MORE CONSTANS 


AND DEFS 


Ollto* 








OlUl 


77637 000000 


.IOTB 


i NOP 


01U2 


776J+0 0776U1 


IOTB1 


DEF *+l 


01U3 


776U1 0775U0 




DEF IOD1 


OlUU 


776U2 0775^3 




DEF IOD2 


01U5 


776U3 07751+5 




DEF IOD3 


011+6 


776J»U 077553 




DEF IOD4 


01U7 


776U5 077555 




DEF IOD5 


01U8 


776U6 0775614 




DEF IOD6 


01 U9 


776^7 077566 




DEF IOD7 


0150 


77650 000000 




NOP 


0151* 








0152 


77651 077652 


IOTB2 


DEF *+l 


0153 


77652 0775U1 




DEF IOC 2 


015U 


77653 077551 




DEF IOC3 


0155 


7765U 07757U 




DEF IOCU 


0156 


77655 077605 




DEF IOC5 


0157 


77656 077606 




DEF IOC6 


0158 


77657 077612 




DEF IOC 7 


0159 


77660 077531 




DEF IOC8 


0160 


77661 000000 




NOP 


0161 


77662 000000 


WCT 


NOP 


0162 


77663 000000 


ARG 


NOP 


0163 


7766U 000000 


SRG 


NOP 


016U 






END 



RESET 10 INSTRUCTION 



NO ERRORS *TOTAL **RTE ASMB 92067-16011** 
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Series M/E/F Sample Answer File 



LIST:: 


MF 








* LIST FILE 


* 






####*#**#***#***######*#*###*##*##*** 


* 






* 




====> rev 2126 <==== * 


# 






* 


## 


RTE-IVE ** ** NON SESSION ** * 


* 






* 




7906H SYSTEM DISC * 


* 






* 


FOR 917HB HP-IB DISC SUPPORT * 


# 






* 




29 APRIL, 1981 * 


# 






it************************************ 


# 
YES 










* ECHO ON 


SYSTEM 


::MF: 


:2500 






* ABSOLUTE FILE 


7906H 










* TARGET DISC 


11 

* 










* DISC CHANNEL 


*MOD# 
* 


TRKS 


CYL 


HEAD 


#SRF ADDR #SP UNIT# 


7906H, 


256 


, 0. 


» 


0, 


2, 0, 6 * SUBCHANN 


7906H, 


203 


, 131. 


> 


0, 


2, 0, 3 * SUBCHANN 


/E 





















* 


SYSTEM SUBCHANNEL 


NO 








* 


NO AUX DISK 


13 








* 


TBG 











* 


NO PRIV. INT. 


YES 








# 


MR ACCESS TA II 


YES 








# 


RT MEMORY LOCK 


YES 








«• 


BG MEMORY LOCK 


50 








* 


SWAP DELAY 


6U 








* 


MEM SIZE 











* 


NO BOOT FILE 


LINKS 


IN CURRENT 








MAP ALL 










* 








RTE-IV SYSTEM 


REL,%CRUS1: 


:Ek 






* MERGED OP SYSTEM 


REL,?.CRUS2: 
* 


:EU 








* 








RTE-IVE CONFIGURATOR 


REL,?.CNFltE: 


:EU 






* RTE-IVE CONFIGURATOR 



(LU2) 

1 (LU10) 
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* 
* 

REL,ftDVROO::EU 
REL,%UDV05::El4 
REL,%DVA12::EU 
REL,%DVR23::E»4 
REL,%DVA32::EU 

* 

* 

REL^APmEttEU 
* 

* 

* 

REL,%WHZAT::EU 
REL,5lMAPI0::EU 
REL,?«XCNTL::EU 
REL,J4DBUGR::EU 

* 
* 

REL,ftUSYLB::EU 
REL,%NSESN: :Ek 
REL,$MLIB1::EU 
REL,$MLIB2::EU 
REL,$MLIB3::EU 
REL,$FNDLB::EU 



DRIVERS 



TTY OR 2600 CRT 
26UX TERMINAL 
2631A LINE PRINTER 
7970 MAGTAPE 
7906H/20H/25H/9895 SYSTEM DISC 



SPECIAL SYSTEM SOFTWARE 



RTE-IVE APLDR 



USER PROGRAMS 



* RTE-IVB WHZAT 

* MAPIO PROGRAM 

* FOR FILE CONTROL 

* DEBUG (USER VERSION) 



LIBRARIES 



RTE-IVB SYSTEM LIBRARY 
NON-SESSION LIBRARY 
MATH LIBRARY PART 1 
MATH LIBRARY PART 2 
MATH LIBRARY PART 3 
MATH LIBRARY NON-DS 



RTE-IVB FILE MANAGER FMGR 
************ NOTE: NEEDED TO BUILD FMP LIBRARY ************* 
* 



REL,%BMPG1::EU 
REL,%BMPG3::EU 



* RTE-IVB FMGR PROGRAM 

* FMP LIBRARY 



* REQUIRED RTE-IVE LIBRARY $LIBl*E 

* 

*** NOTE: $LIBUE IS RELOCATED AFTER %BMPG1 AND %BMPG3 *** 
* 

EU 



REL,$LIBl*E 



* RTE-IVE LIBRARY 



*** NOTE: 
* 

* 



%FSTUE WILL CAUSE GEN ERR 08 AND GEN ERR 05 ****** 
RTE-IVE FSTAT ROUTINE REPLACES THE RTE-IVB FSTAT 



C-2 



M/E/F Sample Answer File 



*** NOTE: ftSGLUE WILL CAUSE GEN ERR 08 AND GEN ERR 05 ****** 
# RTE-IVE SEGLD ROUTINE REPLACES THE RTE-IVB SEGLD 



*** NOTE: %REIO WILL CAUSE GEN ERR 08 AND GEN ERR 05 ****** 

* RTE-IVE REIO ROUTINE REPLACES THE RTE-IVB REIO 
* 

# 

* 

DISPLAY UNDEFS 

/E 
* 

********** NOTE: RTE-IVB FMGR AND ALL FMGR SEGMENTS ********** 

* *** CAN NOW BE CHANGED TO TYPE 8 *** 
* 



FMGR, 8 

FMGR0,8 

FMGR1,8 

FMGR2,8 

FMGR3,8 

FMGRU,8 

FMGR5,8 

FMGR6,8 

FMGR7,8 

FMGR8,8 

FMGR9,8 

FMGRA,8 

FMGRB,8 

/E 



***** NOTE: NO RPL'S ***** USE RPLIB IN ftUSYLB ***** 
/E 



* 



EQUIPMENT TABLE ENTRIES 



11,DVA32,D,T=200 

20,DVR05,B,T=32767,X=13 

23,DVA12,B,T=300 

16,DVR23,D,T=20000 

22,DVR00,B,T=32767 

/E 



* EQT1: 7906H SYSTEM DISC 

* EQT2: 26U5A SYSTEM CONSOLE 

* EQT3: 2631A LINE PRINTER 

* EQTU: 7970B MAGNETIC TAPE UNIT 

* EQT5: 2600A OR ASR-33 TELETYPE 
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* DEVICE REFERENCE TABLE ENTRIES 
# 

2,0 * LU1 - 26U5A SYSTEM CONSOLE 

1.0 * LU2 - 7906H DISC - SUBCHANNEL 
* LU3 - SPARE 

2.1 * LUU - 26 1+5 A SYSTEM CONSOLE - LEFT CTU 

2.2 * LU5 - 26U5A SYSTEM CONSOLE - RIGHT CTU 
3 * LU6 - 2631A LINE PRINTER 

* LU7 - SPARE 

1+ * LU8 - 7970B MAGNETIC TAPE UNIT 

5 * LU9 - 2600A OR ASR-33 TELETYPE 

1,1 * LU10 - 7906H DISC - SUBCHANNEL 1 

/E 
# 

* INTERRUPT TABLE ENTRIES 

11,EQT,1 * 7906H SYSTEM DISC 

16,EQT,U * 7970B MAGNETIC TAPE 

17,EQT,U * 7970B MAGNETIC TAPE 

20,EQT,2 * 261+5A SYSTEM CONSOLE 

22,EQT,5 * 2600A OR ASR-33 TELETYPE 

23,EQT,3 * 2631A LINE PRINTER 

/E 

* 

2 * CHANGE DP SIZE (DEFAULT=2) 

* RT COMMON CHANGE 

* BG COMMON CHANGE 

* # OF I/O CLASSES 

* # OF LU MAPPINGS 

* # OF RESOURCE NUMBERS 

100,1400 * BUFFER LIMITS 

U * # OF BLANK ID SEGMENTS 

* # OF BLANK SHORT ID SEGMENTS 

* # OF BLANK ID EXTENSIONS 

10 * MAX NUMBER OF PARTITIONS 

* PARTITION DEFINITION 

* FIRST PARTITION PAGE (0=DEFAULT) 

06, BG * PARTITIONS 

2l+,BG # PARTITION#2 

E 

/E 

/E 
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L-Series Sample Answer File 



* PRIMARY SYSTEM GENERATION ANSWER FILE 

* DIAG SYSTEM (ONLY 1 ID SEGMENT) APRIL 23, 1981 

* 021U2-1800U REV 2112 810319 (MODIFIED FOR 2U398A USE) 



LINK,CPAGE, 

MSIZ,32, 

BLOCC,l677B, 

REL,%EXEC: :32762 

REL,%SAM: =32762 
# 

REL, TIME: :32762 



OPTION CURRENT- PAGE 

L SYSTEM 

XL COMPATIBILITY 



REL,%SCHED 
* 

REL,%STRNG 

REL,%LOCK: 

REL,f.ERLOG 

REL,%OPMSG 
* 

REL,%XCMND 
REL,%SYCOM 
REL,%STAT: 
REL,%LOAD: 
REL,%ID.50 
REL,%RTIOL 



REL,7»CLASS 
* 



: 32762 
: 32762 
32762 
: 32762 
: 32762 
:32762 
:32762 
32762 
32762 
: 32762 
:32762 
=32762 
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REL,%ID. 00:: 32762 
REL,JlDD. 00: :32762 
REL,f SWAP:: 32762 
REL,f.ID.37::32762 
REL,f.DD. 30:: 32762 
REL,f.DD. 20:: 32762 

REL,JlDD. 12:: 32762 

REL,f.ID.U3:: 32762 

MS,$SYS.. :: 32762 

MS, $MXLB:: 32762 

MS, $MLIB2: :32762 

MS, $MLIB1:: 32762 

MS, $MLIB3:: 32762 

MS, $FNDLB:: 32762 
* 



END 
* 



CLAS,10 
RESN,10 

* ASIC FOR 2621A/P SYSTEM CONSOLE WITH VCP 
* 

IFT^ID.OO.SC^OB 
DVT,f,DD.00,M2621,LU:l 

* ASIC FOR 2635A AUXILIARY CONSOLE /PRINTER 



*IFT,f,ID.00,SC:21B 

*DVT,%DD.00,M2635:0,LU:2 

*DVT,%DD.00,M2635:1,LU:7 
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* ASIC FOR 26if5A AUXILIARY CONSOLE WITH DUAL MINICARTRIDGES 



*IFT,f.ID.00,SC:22B 
*DVT,%DD.00,M26U5,LU:3 
*DVT,f,DD.20,M26U5:l,LU:U 
*DVT,%DD.20,M26U5:2,LU:5 



*HP-IB 1 
* 

IFT,?.ID.37,SC:27B 



*HP-IB 1 DISC CONTROLLER 
* 



DVT,,,LU:9,TO:250,DT:77B,TX:0,DX:1,DP:1:36B,PR:0 



* 8 -INCH FLEXIBLE DISC 
* 

*DVT,%DD.30,M7902:0,LU:10,DP:1:5 

*DVT,%DD.30,M7902:1,LU:11,DP:1:5 

# 

* 7906H HARD DISC 

DVT,f,DD.30,M7906:0,LU:12,DP:l:l 

DVT,f,DD.30,M7906:l,LU:13,DP:l:l 

DVT,5iDD.30,M7906:2,LU:llt,DP:l:l 

DVT,f.DD.30,M7906:3,LU:15,DP:l:l 
# 

* 791 OH FIXED DISC 

DVT,%DD.30,M7910:0,LU:l6,DP:l:3 
DVT,%DD.30,M7910:1,LU:17,DP:1:3 
DVT,f.DD.30,M7910:2,LU:l8,DP:l:3 
DVT,%DD.30,M7910:3,LU:19,DP:1:3 

* HP-IB LINE PRINTER 

DVT,f.DD.12, ,LU:6,DT:12B,DP:1:6 
* 

* 

* DUAL 5.25-INCH FLEXIBLE DISCS 

*DVT,%DD.30,M7902:0,LU:32,DP:l:2:0:0:0:0,DP:6:66:l6:2,TO:1500 
# DVT,f.DD.30,M7902:0,LU:33,DP:l:2:l:0:0:0,DP:6:66:l6:2,TO:1500 
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* PARALLEL INTERFACE CARDS 
« 

*IFT,%ID.50,SC:2l|B 
*DVT,,,LU:20,TO:5000,DX:2,DP:l:0:2,DT:l45B 

* HP-IB 2: INSTRUMENT BUS 
* 

*IFT,%ID.37,SC:25B 

* HP-IB 2 CONTROLLER 
# 

*DVT,,,LU:21,TO:50,DT:77B,DX:1,DP:1:36B 

* EIGHT DEVICES 

*DVT,,,LU:22,TO:500,DT:77B,DX:l,DP:l:l 
# DVT,,,LU:23,TO:500,DT:77B,DX:1,DP:1:2 

# DVT,,,LU:2U,TO:500,DT:77B,DX:1,DP:1:3 
*DVT,,,LU:25,TO:500,DT:77B,DX:1,DP:1:U 
*DVT,,,LU:26,TO:500,DT:77B,DX:1,DP:1:5 
*DVT,,,LU:27,TO:500,DT:77B,DX:1,DP:1:6 
*DVT,,,LU:28,TO:500,DT:77B,DX:1,DP:1:7 
*DVT,,,LU:29,TO:500,DT:77B,DX:1,DP:1:8 

# 
END 

END 
"NODE.S, 1 *,? 

*NODE,2,7 
* 

*NODE,10,H 
* 

* 

# NODE,l6,17,l8,19 
* 

*NODE,32,33 
* 

END 
* 

END 
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ID,1 
* 

SA,1200 

CD, 10 

MC,33 
* 

SS,0 
« 

RE,%D.RTR 
# 

* BASIC TRAP LIBRARY. USED FOR HP-IB INTERRUPT PROCESSING 

*RE,$ABLIB 

*MS,$MXLB 

*MS,$SYSLB 

*MS,$MLIB2 

*MS,$MLIB1 

*MS,$MLIB3 

*MS,$FNDLB 

END 
* 

END 
# 

COM, 30 

LIB, $MLIB1:: 32762 

LIB,$MLIB2::32T62 

LIB, $MLIB3:: 32762 

LIB, $FNDLB:: 32762 

LIB,$FMP :: 32762 

LIB, $SYSLB:: 32762 

LIB,$MXLB :: 32762 

END 
# 

END 
# 

STARTUP 

REL,%DIAG::KB 
SE,$DKLIB:: 32762 

END 



D-5 



Appendix E 

A-Series Sample Answer File 

* RTE-A ANSWER FILE FOR 2U398B ICD/MAC DIAGNOSTICS (ASIC) 

LINKS, CP 

RE,%VCTR::11 

RE,?,EXEC::11 

RE,%RPL60::11 

RE,%SAM::11 

RE,%TIME::11 

RE,%SCHED::11 

RE,%STRNG::11 

RE,%LOCK: :11 

RE,%ERLOG: :11 

RE,%OPMSG: :11 

RE,%XCMND::11 

RE,7oSYCOM::ll 

RE,%STAT::11 

RE,%RTIOA::ll 

RE,%IOMOD::ll 

RE,?.PERR::11 

RE,foCLASS::ll 



RE,%DD.OO 
RE,%ID.OO 
RE,%IDM37 



:11 
:11 
:11 



MS,$SYSA::11 

SE,$SYSLB::11 

END 

END 
* 

* BEGIN TABLE GENERATION 

* CONFIGURE LU TABLES 

* ASIC FOR 2621A/P SYSTEM CONSOLE WITH VCP 
* 

IFT,%ID.OO::11,SC:20B 

DVT,%DD.OO: :11,M26XX,LU:1,QU:FI,- 

DP:5:CI:200U0B:200H0B:0,DP:9:CM:200U0B:200U0B:CM 

* HP-IB FOR A-SERIES DISC DIAGNOSTIC 
* 

IFT,%IDM37::11,SC:21B 
DVT,,,LU:21,TO:100,DT:77B,TX:0,DX:1,DP:1:36B,PR:0 
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IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 
IFT 
DVT 

END 
# 

END 
* 
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JHDM37::11,SC:22B 

,,LUs22,TO:100,DT:77B,TX:0,DXsl,DP:l:36B,PR:0 

*IDM37::11,SC:23B 

,,LU:23,TO:100,DT:77B,TX:0,DX:1,DP:1:36B,PR:0 

JllDM37::ll,SC:2UB 

,,LU:2l»,TO:100,DT:77B,TX:0,DX:l,DP:l:36B,PR:0 

flIDM37::ll,SC:25B 

,,LU:25,TO:100,DT:77B,TX:0,DX:l,DP:l:36B,PR:O 

%IDM37::11,SC:26B 

,,LU:26,TO:100,DT:77B,TX:0,DX:1,DP:1:36B,PR:0 

%IDM37::11,SC:27B 

,,LU:27,TO:100,DT:77B,TX:0,DX:1,DP:1:36B,PR:0 

f.IDM37::ll,SC:30B 

,,LU:30,TO:100,DT:77B,TX:0,DX:1,DP:1:36B,PR:0 

f.IDM37::ll,SC:31B 

,,LU:31,TO:100,DT:77B,TX:0,DX:1,DP:1:36B,PR:0 

%IDM37::11,SC:32B 

,,LU:32,TO:100,DT:77B,TX:O,DX:l,DP:l:36B,PR:O 

ilDM37::ll,SC:33B 

,,LU:33,TO:100,DT:77B,TX:0,DX:l,DP:l:36B,PR:O 

f.IDM37::ll,SC:3 1 +B 

,,LU:3U,TO:100,DT:77B,TX:0,DX:1,DP:1:36B,PR:0 

%IDM37::11,SC:35B 

,,LU:35,TO:100,DT:77B,TX:0,DX:1,DP:1:36B,PR:0 

%IDM37::11,SC:36B 

,,LU:36,TO:100,DT:77B,TX:0,DX:1,DP:1:36B,PR:0 

%IDM37::11,SC:37B 

,,LU:37,TO:100,DT:77B,TX:0,DX:1,DP:1:36B,PR:0 

f.IDM37::ll,SC:i+0B 

,,LU:U0,TO:100,DT:77B,TX:0,DX:l,DP:l:36B,PR:0 

ilDM37::ll,SC:UlB 

,,LU:lH,TO:100,DT:77B,TX:0,DX:l,DP:l:36B,PR:0 

f.IDM37::ll,SC:U2B 

,,LU:U2,TO:100,DT:77B,TX:0,DX:1,DP:1:36B,PR:0 

55IDM37::11,SC:U3B 

,,LU:1+3,TO:100,DT:77B,TX:0,DX:1,DP:1:36B,PR:0 

f.IDM37::ll,SC:l+UB 

,,LU:UU,TO:100,DT:77B,TX:0,DX:1,DP:1:36B,PR:0 

%IDM37: :11,SC:U5B 

,,LU:i*5,TO:100,DT:77B,TX:0,DX:l,DP:l:36B,PR:0 

ilDM37::ll,SC:H6B 

,,LU:U6,TO:100,DT:77B,TX:0,DX:1,DP:1:36B,PR:0 

f.IDM37::ll,SC:U7B 

,,LU:U7,TO:100,DT:77B,TX:0,DX:1,DP:1:36B,PR:0 
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END,,,, NODE LIST 



END, , , .INTERRUPT TABLE 



CLAS,10 

RESN.10 

ID, 12 

RS,0 

SAM, 1023 

SL,0,0 

BG,30 

QU,300,50 

SP,0 

MB,0 

US,0 



END,,,, LABELED SYSTEM COMMON RELOCATION 

COM, 10 

# 

END 

* 

END 
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analyzer control commands, 7-6 
APLDR load program, 2-7 



B 



Booting (A-Series) 

1600 bpi magnetic tape, 3 -11 

5.25-inch Minifloppy and 3-5-inch Microfloppy, 3-8 

CS/80 disc, 3-12 
Booting (A/L -Series) 

8 -inch floppy, 3-6 

CS/80 Cartridge Tape, 3-9 

Minicartridge Tape, 3 - ^ 
Booting (L-Series) 5 «25 - inch Minifloppy, 3 _ 8 
booting (M/E/F-Series), 2-1 
Breakmode (A/L-Series) , 3-U 
Breakmode (M/E/F-Series), 2-8 
buffer, DISCZ 

command, 7 _ 10 

data, 7-10 



command buffer, DISCZ, 7~10 

comment lines, COpy, DISCZ, 7-8 

Configuration with VCP, 3-2 

Console Responses, Diagnostic Loading M/E/F-Series, 2-2 

controller differences, DISCZ, 7-11 

Controller status codes (STAT 1), A-2 

COpy comment lines , 7 - 8 

Cylinder Table 

A-Series ERT Program, 6-l6 

M/E/F and L-Series ERT Program, 6-8 
Cylinders command, A-Series ERT Program, 6-18 



Index -1 



INDEX HP 1000 ICD/MAC Disc Diag. 



D 

data buffer, DISCZ, 7-10 
data buffer window, DISCZ, 7~8 
Device Specified Jump (DSJ) , 7-7 
Device status codes (STAT 2), A-5 
DIAG utility, 5-1 

Run, 5-U 

Test Step Descriptions, 5"5 
Diagnostic Loading 

A/L-Series, 3-3 

M/E/F-Series, 2-1 
Diagnostic Status Message, ERT Program, 6-25 
DISCZ commands, 7~3 
DISCZ numeric inputs , 7 _ H 
DISCZ program, 7-1 

flexibility, 7-11 

miscellaneous items, 7 _ 12 

operating system commands, 7~2 

operator commands, 7-2 

operator control commands, 7 - 5 

output message specification, 7~7 

program control commands , 7 _ 6 

program description, 7 - 10 

program mode, J -6 

status call, 7 - 10 
Display Output command, A-Series ERT Program, 6-17 
Drive Table, A-Series ERT Program, 6-15 
DSJ, Device Specified Jump, 7 _ 7» A-l 
Dump ERTBL Run Option M/E/F and L-Series ERT Program, 6-6 



Error Information, ERT Program, 6-22 
Error Limit 

A-Series ERT Program, 6-19 

M/E/F and L-Series ERT Program, 6-8 
Error Messages, ERT Program, 6-25 
Error Rate Detection Program (ERT) 

A-Series, 6-12 

M/E/F and L-Series, 6-1 

Test Sections, 6-21 
Error Rate Test, M/E/F and L-Series ERT Program, 6-2 
Error Summaries, ERT Program, 6-29 
ERT Program 

Diagnostic Status Message, 6-25 

Error Information, 6-22 

Error Messages, 6-25 

Error Summaries, 6-29 
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ERT Program, A-Series 

change codes, 6 -Ik 

Cylinder Table, 6-l6 

Cylinders, 6-18 

Display Output command, 6-17 

Drive Table, 6 -15 

Error Limit, 6-19 

Exit, 6-18 

General Description, 6-12 

Head Table, 6 -15 

Main Menu, '6-lU 

Number of Drives and Configuration, 6-13 

Number of Loops, 6-20 

Output Enabled, 6-19 

Output List Device, 6-20 

Pattern Table, 6-17 

Print Non-error Messages, 6-18 

Report Spare /Defective, 6-18 

Reset Output, 6-l8 

Run Test, 6-17 

Test Length, 6-19 
ERT Program, M/E/F and L-Series 

Cylinder Table, 6-8 

Dump ERTBL, 6-6 

Error Limit, 6-8 

Exit, 6-7 

Exiting Menu Mode, 6-10 

General Description, 6-1 

Head Table, 6-k 

Limit Output, 6-7 

Main Menu, 6-3 

Output LU, 6-10 

Pass Number, 6-10 

Pattern Table, 6-9 

Restrict Cyl, 6-7 

Run Options, 6-5 

Short Pass, 6-6 

Suppress Output, 6-7 
ERT Program, M/E/F-Series 

Error Rate Test, 6-2 

Spare/Defective, 6-6 



flexibility, DISCZ program, 7-11 
FORM commands 

Mark Defective (MD) , U-9 

Reformat Tracks (RE), k-J 

Spare A Track, i*~3 

Verify Tracks (VE), U-5, U-10 
FORM utility, U-l 
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H 



Hardware Requirements 

A-Series, 1-3 

L-Series, 1-3 

M/E/F-Series, 1-2 
Head Table 

A-Series ERT Program, 6-15 

M/E/F and L-Series ERT Program, 6-U 
HElp (all Commands), 7~9 
HElp, DISCZ, 7-9 
HELPXX (specific Command), 7~9 
HELPXX, DISCZ program, 7"9 



Limit Output Run Option, M/E/F and L-Series ERT Program, 6-7 
Loading Diagnostics 

A/L-Series, 3~3 

M/E/F-Series, 2-1 



M 



Mag Tape Loader ROM (M/E/F-Series) , 2-5 

Main Menu 

A-Series ERT Program, 6-lU 

ERT program, M/E/F and L-Series, 6-3 

Mark Defective (MD) command, FORM utility, U-9 

Media option choices, 1-U 

Minicartridge Loader ROM (M/E/F-Series), 2-6 

miscellaneous items, DISCZ program, 7-12 

MTLDR mag tape loader program (M/E/F-Series), 2-5 



N 



Non-zero controller status conditions, A-l 
Number of Loops, A-Series ERT Program, 6-20 



operating system commands DISCZ program, 7-2 
operator commands, DISCZ program, 7-2 
operator control commands, DISCZ program, 7~5 
Output Enabled, A-Series ERT Program, 6-19 
Output List Device, A-Series ERT Program, 6-20 
Output LU, M/E/F and L-Series ERT Program, 6-10 
output message specification, DISCZ program, 7 - 7 
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Pass Number, M/E/F and L-Series ERT Program, 6-10 

Pattern Table, A-Series ERT Program, 6-17 

Pattern Table, M/E/F and L-Series ERT Program, 6-9 

Physical Disc Addressing and Rectangular Format, U-10 

Print Non-error Messages, A-Series ERT Program, 6-18 

program control commands, DISCZ program, J-6 

program description, DISCZ program, 7"10 

program mode, 7 - 6 

program mode, DISCZ program, 7 - 6 



Reformat Tracks (RE) command, FORM utility, U-7 

Report Spare /Defective, A-Series ERT Program, 6-l8 

Reset Output, A-Series ERT Program, 6-18 

Restrict Cyl Run Option, M/E/F and L-Series ERT Program, 6-7 

Run Option 

Dump ERTBL, 6-6 

Exit, 6-7 

Limit Output, 6-7 

Restrict Cyl, 6-7 

Short Pass, 6-6 

Spare/Defective, 6-6 

Suppress Output, 6-7 
Run Options, M/E/F and L-Series ERT Program, 6-5 
Run Test, A-Series ERT Program, 6-17 
Running Diagnostics M/E/F-Series, 2-7 
Running ERT Program M/E/F and L-Series, 6-11 



Short Pass Run Option, M/E/F and L-Series ERT Program, 6-6 

Software media format for the A/L-Series, 3"1 

Software Requirements, 1-3 

Spare A Track command, FORM utility, U-3 

Spare, Protect and Defective (SPD) bits, 6-25 

Spare/Defective Run Options, M/E/F and L-Series ERT Program, 6-6 

Standard I/O Configuration (M/E/F-Series), 2-6 

status call, DISCZ program, 7-10 

Suppress Output Run Option, M/E/F and L-Series ERT Program, 6-7 

Switching Between Diagnostic Programs (M/E/F-Series), 2-8 
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Tape positioning program (XCNTL), 2-6 
Test Length, A-Series ERT Program, 6-19 
Test Sections, ERT Program, 6-21 
Test Step Descriptions, DIAG utility, 5"5 
Test Track Selection, DIAG utility, 5-2 



V 

VE (Verify Tracks) command, FORM utility, U-5, U-10 

X 

XCNTL tape positioning program, 2-6 
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Telex: (011) 33872 HPBR-BR 

Cable: HEWPACK Sao Paulo 

A,CH,CM,CS,E,M,P 

Hewlett-Packard do Brasil I.e.C. Ltda. 
Avenida Epitacio Pessoa, 4664 
22471 RIO DEJANEIRO-RJ 
Tel: (02I) 286.0237 
Telex: 021-21905 HPBR-BR 
Cable: HEWPACK Rio de Janeiro 
A,CH,CM,E,MS,P* 

ANAMED I.C.E.I. Ltda. 
RuaBage, 103 
04012 SAO PAULO 
Tel: (011) 570-5726 
Telex: 021-21905 HPBR-BR 
M 
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CANADA 

Alberta 

Hewlett-Packard (Canada) Ltd. 
3030 3rd Avenue N.E. 
CALGARY, Alberta T2A 6T7 
Tel: (403) 235-3100 
A,CH,CM,E*,MS,P* 
Hewlett-Packard (Canada) Ltd. 
11120A-178th Street 
EDMONTON, Alberta T5S 1P2 
Tel: (403) 486-6666 
A,CH,CM,CS,E,MS,P 

British Columbia 

Hewlett-Packard (Canada) Ltd. 

10691 Shellbridge Way 

RICHMOND 

British Columbia V6X 2W7 

Tel: (604) 270-2277 

Telex: 610-922-5059 

A,CH,CM,CS,E*,MS,P* 

Manitoba 

Hewlett-Packard (Canada) Ltd. 
380-550 Century Street 
WINNIPEG, Manitoba R3H 0Y1 
Tel: (204) 786-6701 
A,CH,CM,E,MS,P* 

Nova Scotia 

Hewlett-Packard (Canada) Ltd. 

P.O. Box 931 

900 Windmill Road 

DARTMOUTH, Nova Scotia B2Y 3Z6 

Tel: (902) 469-7820 

CH,CM,CS,E*,MS,P* 

Ontario 

Hewlett-Packard (Canada) Ltd. 
3325 N. Service Rd., Unit 6 
BURLINGTON, Ontario P3A 2A3 
Tel: (416) 335-8644 
CS,M* 

Hewlett-Packard (Canada) Ltd. 
552 Newbold Street 
LONDON, Ontario N6E 2S5 
Tel: (519) 686-9181 
A,CH,CM,E',MS,P* 
Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 
A,CH,CM,CS,E,MP,P 
Hewlett-Packard (Canada) Ltd. 
2670 Oueensview Dr. 
OTTAWA, Ontario K2B 8K1 
Tel: (613) 820-6483 
A,CH,CM,CS,E*,MS,P* 
Hewlett-Packard (Canada) Ltd. 
220 Yorkland Blvd., Unit #11 
WILLOWDALE, Ontario M2J 1R5 
Tel: (416) 499-9333 
CH 

Quebec 

Hewlett-Packard (Canada) Ltd. 
17500 South Service Road 
Trans-Canada Highway 
KIRKLAND, Quebec H9J 2M5 
Tel: (514) 697-4232 
A,CH,CM,CS,E,MP,P* 
Hewlett-Packard (Canada) Ltd. 
Les Galeries du Vallon 
2323 Du Versont Nord 
STE.FOY, Quebec G1N4C2 
Tel: (418)687-4570 
CH 



CHILE 

Jorge Calcagni y Cia. Ltda. 

Av. Italia 634 Santiago 

Casilla 16475 

SANTIAGO 9 

Tel: 222-0222 

Telex: Public Booth 44000 1 

A.CM.EM 

Olympia (Chile) Ltda. 

Av. Rodrigo de Araya 1045 

Casilla 256-V 

SANTIAGO 21 

Tel: (02) 22 55 044 

Telex: 240-565 OLYMP CL 

Cable: Olympiachile Sanliagochile 

CH.CS.P 

CHINA, People's Republic of 

China Hewlett-Packard Rep. Office 

P.O. Box 418 

1A Lane 2, Luchang St. 

Beiwei Rd., Xuanwu District 

BEIJING 

Tel: 33-1947, 33-7426 

Telex: 22601 CTSHP CN 

Cable: 1920 

A,CH,CM,CS,E,P 

COLOMBIA 

Instrumentacidn 

H. A. Langebaek & Kier S.A. 

Carrera 4A No. 52A-26 

Apartado Aereo 6287 

BOGOTA 1, D.E. 

Tel: 212-1466 

Telex: 44400 INST CO 

Cable: AARIS Bogota 

CM.EM 

Casa Humboldt Ltda. 
Carrera 14, No. 98-60 
Apartado Aereo 51283 
BOGOTA 1, D.E 
Tel: 256-1686 
Telex: 45403 CCAL CO. 
A 

COSTA RICA 

Cientifica Costarricense S.A. 

Avenida2, Calle 5 

San Pedro de Monies de Oca 

Apartado 10159 

SAN JOSE 

Tel: 24-38-20, 24-08-19 

Telex: 2367 GALGUR CR 

CM.EM 

CYPRUS 

Telerexa Ltd. 

P.O. Box 4809 

14C Slassinos Avenue 

NICOSIA 

Tel: 62698 

Telex: 2894 LEVIDO CY 

EM.P 

DENMARK 

Hewlett-Packard A/S 
Datavej 52 
DK-3460 BIRKEROD 
Tel: (02) 81-66-40 
Telex: 37409 hpas dk 
A,CH,CM,CS,E,MS,P 
Hewlett-Packard A/S 
Rolighedsvej 32 
DK-8240 RISSKOV, Aarhus 
Tel: (06) 17-60-00 
Telex: 37409 hpas dk 
CH,E 



DOMINICAN REPUBLIC 

Microprog S.A. 

Juan Tomis Me/fa y Cotes No. 60 

Arroyo Hondo 

SANTO DOMINGO 

Tel: 565-6268 

Telex: 45 10 ARBNTA DR (RCA) P 

ECUADOR 

CYEDE Cia. Ltda. 

Avenida Eloy Alfaro 1749 

Casilla 6423 CCI 

QUITO 

Tel: 450-975, 243-052 

Telex: 2548 CYEDE ED 

CU.E.P 

Hospilalar S.A. 

Robles 625 

Casilla 3590 

QUITO 

Tel: 545-250, 545-122 

Telex: 2485 HOSPTL ED 

Cable: HOSPITALAR-OuitO 

U 

EGYPT 

International Engineering Associates 

24 Hussein Hegazi Street 

Kasr-el-Aini 

CAIRO 

Tel: 23829, 21641 

Telex: IE A UN 93830 

CH.CS.EM 

EGYPOR 
P.0.B0X2558 
42 El Zahraa Street 
CAIRO, Egypt 
Tel: 65 00 21 
Telex: 93 337 
P 

EL SALVADOR 

PESA de El Salvador S.A. 

29 Avenida Norte 1216 

SAN SALVADOR 

Tel: 26-6858, 26-6868 

Telex: 20539 IPESASAL 

A,CH,CU,CS,E,P 

FINLAND 

Hewlett-Packard Oy 

Revontulentie 7 

PL 24 

SF-02101 ESPOO 10 

Tel: (90) 4550211 

Telex: 121563 hewpa sf 

CH,CM,CS,P 

Hewlett-Packard Oy 

(Olarinluoma 7) 

PL 24 

02101 ESPOO 10 

Tel: (90) 4521022 

A.E.MS 

Hewlett-Packard Oy 

Aatoksenkatv 10-C 

SF-40720-72 JYVASKYLA 

Tel: (941) 216318 

CH 

Hewlett-Packard Oy 

Kainvuntie 1-C 

SF-90140-14 OULU 

Tel: (981) 338785 

CH 



FRANCE 

Hewlett-Packard France 
Z.I. Mercure B 
Rue Berthelot 
F- 13763 Les Milles Cedex 
AIX-EN-PROVENCE 
Tel: 16 (42) 59-41-02 
Telex: 410770F 
A,CH,E,MS,P* 
Hewlett-Packard France 
64, rue Marchand Saillant 
F-61000ALENC0N 
Tel: 16 (33) 29 04 42 
Hewlett-Packard France 
Boite Postaie 503 
F-25026 BESANCON 
28 rue de la Republique 
F-25000 BESANCON 
Tel: 16(81)83-16-22 
CH,M 

Hewlett-Packard France 

13, Place Napoleon III 

F-29000 BREST 

Tel: 16 (98) 03-38-35 

Hewlett-Packard France 

Chemin des Mouilles 

Boite Postaie 162 

F-69130 ECULLY Cedex (Lyon) 

Tel: 16 (78) 833-81-25 

Telex: 310617F 

A,CH,CS,E,MP 

Hewlett-Packard France 

Tour Lorraine 

Boulevard de France 

F-91035EVRY Cedex 

Tel: 16 6 077-96-60 

Telex: 6923 15F 

E 

Hewlett-Packard France 

Pare d'Activite du Bois Briard 

Ave. du Lac 

F-91040 EVRY Cedex 

Tel: 16 6 077-8383 

Telex: 6923 15F 

E 

Hewlett-Packard France 

5, avenue Raymond Chanas 

F-38320 EYBENS (Grenoble) 

Tel: 16 (76) 25-81-41 

Telex: 980124 HP GREN0B EYBE 

CH 

Hewlett-Packard France 
Centre d'Affaire Paris-Nord 
BStiment Ampere 5 Stage 
Rue de la Commune de Paris 
Boite Postaie 300 
F-93153LE BLANC MESNIL 
Tel: 16 (1) 865-44-52 
Telex:211032F 
CH,CS,E,MS 

Hewlett-Packard France 
Pare d'Activites Cadera 
Quartier Jean Mermoz 
Avenue du President JF Kennedy 
F-33700 MERIGNAC (Bordeaux) 
Tel: 16 (56) 34-00-84 
Telex: 550105F 
CH,E,MS 

Hewlett-Packard France 
Immueble "Les 3 B" 
Nouveau Chemin de la Garde 
ZAC de Bois Briand 
F-44085 NANTES Cedex 
Tel: 16 (40) 50-32-22 
CH** 
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FRANCE (Cont'd) 

Hewlett-Packard France 
125, rue du Faubourg Bannier 
F-45000 ORLEANS 
Tel: 16(38)68 01 63 
Hewlett-Packard France 
Zone Industrielle de Courtaboeuf 
Avenue des Tropiques 
F-91947 Les Ulis Cedex ORSAY 
Tel: (6) 907-78-25 
Telex: 600048F 
A,CH,CM,CS,E,MP,P 

Hewlett-Packard France 

Paris Porte-Maillot 

15, Avenue de L'Amiral Bruix 

F-75782 PARIS CEDEX 16 

Tel: 16(1)502-12-20 

Telex: 613663F 

CH,MS,P 

Hewlett-Packard France 

124, Boulevard Tourasse 

F-64000 PAU 

Tel: 16 (59) 80 38 02 

Hewlett-Packard France 

2 AII6e de la Bourgonnette 

F-35100 RENNES 

Tel: 16 (99) 51-42-44 

Telex: 740912F 

CH,CM,E,MS,P* 

Hewlett-Packard France 

98 Avenue de Bretagne 

F-76100 ROUEN 

Tel: 16 (35) 63-57-66 

CH*',CS 

Hewlett-Packard France 

4 Rue Thomas Mann 

Boite Postale 56 

F-67033 STRASBOURG Cedex 

Tel: 16 (88) 28-56-46 

Telex: 890141F 

CH,E,MS,P* 

Hewlett-Packard France 

Le Peripole 

20, Chemin du Plgeonnler de la 

Cepiere 

F-3 1083 TOULOUSE Cedex 

Tel: 16(61)40-11-12 

Telex: 531639F 

A,CH,CS,E,P* 

Hewlett-Packard France 

9, rue Baudln 

F-26000 VALENCE 

Tel: 16 (75) 42 76 16 

Hewlett-Packard France 

Carolor 

ZAC de Bols Briand 

F-57640 VIGY (Metz) 

Tel: 16 (8) 771 20 22 

CH 

Hewlett-Packard France 

Immeuble P6ricentre 

F-59658 VILLENEUVE D'ASCQ Cedex 

Tel: 16(20)91-41-25 

Telex: 160124F 

CH,E,MS,P* 

GERMAN FEDERAL 
REPUBLIC 

Hewlett-Packard GmbH 
Geschaftsstelle 
Keithstrasse 2-4 
D-1000 BERLIN 30 
Tel: (030) 24-90-86 
Telex: 018 3405 hpbln d 
A,CH,E,M,P 



Hewlett-Packard GmbH 

Geschaftsstelle 

Herrenberger Strasse 130 

0-7030 BOBUNGEN 

Tel: (7031) 14-0 

Telex: 

A,CH,CM,CS,E,MP,P 

Hewlett-Packard GmbH 

Geschaftsstelle 

Emanuel-Leutze-Strasse 1 

0-4000 DUSSELDORF 

Tel: (021 1)5971-1 

Telex: 085/86 533 hpdd d 

A,CH,CS,E,MS,P 

Hewlett-Packard GmbH 

Geschaftsstelle 

Schleefstr. 28a 

D-4600 DORTMUND-Aplerbeck 

Tel: (0231) 45001 

Hewlett-Packard GmbH 

Vertriebszentrale Frankfurt 

Berner Strasse 1 17 

Postfach 560 140 

D-6000 FRANKFURT 56 

Tel: (0611) 50-04-1 

Telex: 04 13249 hpffm d 

A,CH,CM,CS,E,MP,P 

Hewlett-Packard GmbH 

Geschaftsstelle 

Aussenstelle Bad Homburg 

Louisenstrasse 1 15 

D-6380 BAD HOMBURG 

Tel: (06172) 109-0 

Hewlett-Packard GmbH 

Geschaftsstelle 

Kapstadtring 5 

D-2000 HAMBURG 60 

Tel: (040) 63804-1 

Telex: 021 63 032 hphh d 

A,CH,CS,E,MS,P 

Hewlett-Packard GmbH 

Geschaftsstelle 

Heidering 37-39 

D-3000 HANNOVER 61 

Tel: (0511) 5706-0 

Telex: 092 3259 

A,CH,CM,E,MS,P 

Hewlett-Packard GmbH 

Geschaftsstelle 

Rosslauer Weg 2-4 

D-6800 MANNHEIM 

Tel: (0621) 70050 

Telex: 0462105 

A,C,E 

Hewlett-Packard GmbH 

Geschaftsstelle 

Messerschmlttstrasse 7 

D-7910NEUULM 

Tel: 0731-70241 

Telex: 0712816 HP ULM-D 

A,C,E* 

Hewlett-Packard GmbH 

Geschaftsstelle 

Ehhericherstr. 13 

D-8500 NURNBERG 10 

Tel: (0911) 5205-0 

Telex: 0623 860 

CH,CM,E,MS,P 

Hewlett-Packard GmbH 

Geschaftsstelle 

Eschenstrasse 5 

D-8028 TAUFKIRCHEN 

Tel: (089) 6117-1 

Telex: 0524985 

A,CH,CM,E,MS,P 



GREAT BRITAIN 
See United Kingdom 

GREECE 

Koslas Karaynnis S.A. 

8 Omirou Street 

ATHENS 133 

Tel: 32 30 303, 32 37 371 

Telex: 215962 RKARGR 

A,CH,CM,CS,EM,P 

PLAISIO S.A. 

G. Serardos 

24 Stournara Street 

ATHENS 

Tel: 36-11-160 

Telex: 221871 

P 

GUATEMALA 

PESA 

Avenida Reforma 3-48, Zona 9 

GUATEMALA CITY 

Tel: 316627, 314786 

Telex: 4192 TELTRO GU 

A,CH,CM,CS,EM,P 

HONG KONG 

Hewlett-Packard Hong Kong, Ltd. 

G.P.0. Box 795 

5th Floor, Sun Hung Kai Centre 

30 Harbour Road 

HONG KONG 

Tel: 5-8323211 

Telex: 66678 HEWPA HX 

Cable: HEWPACK HONG KONG 

E,CH,CS,P 

CETLtd. 

1402 Tung Wah Mansion 

199-203 Hennessy Rd. 

Wanchia, HONG KONG 

Tel: 5-729376 

Telex: 85148 CET HX 

CM 

Schmidt S Co. (Hong Kong) Ltd. 

Wing On Centre, 28th Floor 

Connaught Road, C. 

HONGKONG 

Tel: 5-455644 

Telex: 74766 SCHMX HX 

A,M 

ICELAND 

Elding Trading Company Inc. 

Halnamvoli- Tryggvagotu 

P.O. Box 895 

IS-REYKJAVIK 

Tel: 1-58-20, 1-63-03 

U 

INDIA 

Computer products are sold through 

Blue Star Ltd. All computer repairs and 

maintenance service is done through 

Computer Maintenance Corp. 

Blue Star Ltd. 

Sabri Complex II Floor 

24 Residency Rd. 

BANGALORE 560 025 

Tel: 55660 

Telex: 0845-430 

Cable: BLUESTAR 

a,ch;cm,cs;e 



Blue Star Ltd. 
Band Box House 
Prabhadevi 
BOMBAY 400 025 
Tel: 422-3101 
Telex: 011-3751 
Cable: BLUESTAR 
AM 

Blue Star Ltd. 

414/2 Vir Savarkar 

Prabhadevi 

BOMBAY 400 025 

Tel: 422-6155 

Telex: 011-4093 

Cable: FROSTBLUE 

a,ch;cm,cs;em 

Blue Star Ltd. 

Kalyan, 19 Vishwas Colony 

Alkapuri, BORODA, 390 005 

Tel: 65235 

Cable: BLUE STAR 

A 

Blue Star Ltd. 

7 Hare Street 

CALCUTTA 700 001 

Tel: 12-01-31 

Telex: 021-7655 

Cable: BLUESTAR 

AM 

Blue Star Ltd. 

133 Kodambakkam High Road 

MADRAS 600 034 

Tel: 82057 

Telex: 041-379 

Cable: BLUESTAR 

AM 

Blue Star Ltd. 

Bhandari House, 7th/8th Floors 

91 Nehru Place 

NEW DELHI 110 024 

Tel: 682547 

Telex: 031-2463 

Cable: BLUESTAR 

a,ch;cm,cs;em 

Blue Star Ltd. 

15/16.C Wellesley Rd. 

PUNE411011 

Tel: 22775 

Cable: BLUE STAR 

A 

Blue Star Ltd. 

2-2-47/1 108 BolarumRd. 

SECUNDERABAD 500 003 

Tel: 72057 

Telex: 0155-459 

Cable: BLUEFROST 

A,E 

Blue Star Ltd. 

T.C. 7/603 Poornima 

Maruthankuzhi 

TRIVANDRUM 695 013 

Tel: 65799 

Telex: 0884-259 

Cable: BLUESTAR 

E 

Computer Maintenance Corporation 

Ltd. 

115, Sarojini Devi Road 

SECUNDERABAD 500 003 

Tel: 310-184, 345-774 

Telex: 031-2960 

CH" 
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INDONESIA 

BERCA Indonesia P.T. 

P.OSox 496/Jkl. 

Jl. Abdul Mm 62 

JAKARTA 

Tel: 21-373009 

Telex: 46748 BERSAL IA 

Cable: BERSAL JAKARTA 

P 

BERCA Indonesia P. T. 

P.CBox 2497/Jkt 

AntaraBldg., 17th Floor 

Jl. Medan Merdeka Selatan 17 

JAKARTA-PUSAT 

Tel: 21-344-181 

Telex: BERSAL IA 

A,CS.E,M 

BERCA Indonesia P. T. 

P.O. Box 174/SBY. 

JI.KuteiNo. 11 

SURABAYA 

Tel: 68172 

Telex: 31146 BERSAL SB 

Cable: BERSAL-SURABAYA 

A -,EM,P 

IRAQ 

Hewlett-Packard Trading S.A. 

Service Operation 

Al Mansoor City 9B/3/7 

BAGHDAD 

Tel: 551-49-73 

Telex: 212-455 HEPAIRAO IK 

CH.CS 

IRELAND 

Hewlett-Packard Ireland Ltd. 

82/83 Lower Leeson Street 

DUBLIN 2 

Tel: 0001 608800 

Telex: 30439 

A,CH,CM,CS,E,M,P 

Cardiac Services Ltd. 

Kilmore Road 

Artane 

DUBLIN 5 

Tel: (01) 351820 

Telex: 30439 

M 

ISRAEL 

Eldan Electronic Instrument Ltd. 

P.O.Box 1270 

JERUSALEM 91000 

16, Ohaliav St. 

JERUSALEM 94467 

Tel: 533 221, 553 242 

Telex: 25231 AB/PAKRD IL 

A 

Electronics Engineering Division 

Motorola Israel Ltd. 

16 Kremenetski Street 

P.O. Box 25016 

TEL- AVIV 67899 

Tel: 3 88 388 

Telex: 33569 Motil IL 

Cable: BASTEL Tel-Aviv 

CH,CM,CS,E,M,P 

ITALY 

Hewlett-Packard Italiana S.p.A 

Traversa 99C 

Via Giulio Petroni, 19 

1-70124 BARI 

Tel: (080) 41-07-44 

M 



Hewlett-Packard Italiana S.p.A. 

Via Martin Luther King, 38/III 

1-40132 BOLOGNA 

Tel: (051) 402394 

Telex: 511630 

CH.E.MS 

Hewlett-Packard Italiana S.p.A. 

Via Principe Nicola 43Q/C 

1-95126 CATANIA 

Tel: (095) 37-10-87 

Telex: 970291 

C,P 

Hewlett-Packard Italiana S.p.A. 

Via G. Di Vittorio 9 

1-20063 CERNUSC0 SUL NAVIGU0 

(Milano) 

Tel: (02) 923691 

Telex: 334632 

A,CH,CM,CS,E,MP,P 

Hewlett-Packard Italiana S.p.A. 

Via C. Colombo 49 

I-20090 TREZZANO SUL NAVIGUO 

(Milano) 

Tel: (02) 4459041 

Telex: 322116 

CM 

Hewlett-Packard Italiana S.p.A. 

Via Nuova San Rocco a 

Capodimonte, 62/A 

1-80131 NAPOLI 

Tel: (081) 7413544 

Telex: 710698 

A.CH.E 

Hewlett-Packard Italiana S.p.A. 

Viale G. Modugno 33 

1-16156 GENOVA PEGU 

Tel: (010) 68-37-07 

Telex: 215238 

E,C 

Hewlett-Packard Italiana S.p.A. 

Via Pelizzo 15 

1-35128 PADOVA 

Tel: (049) 664888 

Telex: 430315 

A,CH,E,MS 

Hewlett-Packard Italiana S.p.A. 

Viale C. Pavese 340 

1-00144 ROMA EUR 

Tel: (06) 54831 

Telex: 610514 

A,CH,CM,CS,E,MS,P* 

Hewlett-Packard Italiana S.p.A. 

Via di Casellina 57/C 

1-50018 SCANDICCI-FIRENZE 

Tel: (055) 753863 

Hewlett-Packard Italiana S.p.A. 

Corso Svizzera, 185 

1-10144 TORINO 

Tel: (011) 74 4044 

Telex: 221079 

CH,E 

JAPAN 

Yokogawa-Hewlett-Packard Ltd. 

152-1, Onna 

ATSUGI, Kanagawa, 243 

Tel: (0462) 28-0451 

CM,C*,E 

Yokogawa-Helwett-Packard Ltd. 

Meiji-Seimei Bldg. 6F 

3-1 HonChiba-Cho 

CHIBA, 280 

Tel: 472 25 7701 

E.CH.CS 



Yokogawa-Hewlett-Packard Ltd. 

Yasuda-Seimei Hiroshima Bldg. 

6-11, Hon-dori, Naka-ku 

HIROSHIMA, 730 

Tel: 82-241-0611 

Yokogawa-Hewlett-Packard Ltd. 

Towa Building 

2-3, Kaigan-dori, 2 Chome Chuo-ku 

KOBE, 650 

Tel: (078) 392-4791 

C,E 

Yokogawa-Hewlett-Packard Ltd. 

Kumagaya Asahi 82 Bldg 

3-4 Tsukuba 

KUMAGAYA, Saitama 360 

Tel: (0485) 24-6563 

CH.CM.E 

Yokogawa-Hewlett-Packard Ltd. 

Asahi Shinbun Daiichi Seimei Bldg. 

4-7, Hanabata-cho 

KUMAM0T0.860 

Tel: (0963) 54-7311 

CH,E 

Yokogawa-Hewlett-Packard Ltd. 

Shin-Kyoto Center Bldg. 

614, Higashi-Shiokoji-cho 

Karasuma-Nishiiru 

Shiokoji-dori, Shimogyo-ku 

KYOTO, 600 

Tel: 075-343-0921 

CH,E 

Yokogawa-Hewlett-Packard Ltd. 

Mito Mitsui Bldg 

4-73, Sanno-maru, 1 Chome 

MITO, Ibaraki 310 

Tel: (0292) 25-7470 

CH.CM.E 

Yokogawa-Hewlett-Packard Ltd. 

Sumitomo Seimei 14-9 Bldg. 

Meieki-Minami, 2 Chome 

Nakamura-ku 

NAGOYA, 450 

Tel: (052) 571-5171 

CH,CM,CS,E,MS 

Yokogawa-Hewlett-Packard Ltd. 

Chuo Bldg., 

4-20 Nishinakajima, 5 Chome 

Yodogawa-ku 

OSAKA, 532 

Tel: (06) 304-6021 

Telex: YHPOSA 523-3624 

A,CH,CM,CS,E,MP,P* 

Yokogawa-Hewlett-Packard Ltd. 

27-15, Yabe, 1 Chome 

SAGAMIHARA Kanagawa, 229 

Tel: 0427 59-1311 

Yokogawa-Hewlett-Packard Ltd. 

Daiichi Seimei Bldg. 

7-1, Nishi Shinjuku, 2 Chome 

Shinjuku-ku.TOKYO 160 

Tel: 03-348-4611 

CH,E 

Yokogawa-Hewlett-Packard Ltd. 

29-21 Takaido-Higashi, 3 Chome 

Suginami-ku TOKYO 168 

Tel: (03) 331-611 

Telex: 232-2024 YHPTOK 

A,CH,CM,CS,E,MP,P* 

Yokogawa-Hewlett-Packard Ltd. 

Daiichi Asano Building 

2-8, Odori, 5 Chome 

UTSUNOMIYA, Tochigi 320 

Tel: (0286) 25-7155 

CH.CS.E 



Yokogawa-Hewlett-Packard Ltd. 
Yasuda Seimei Nishiguchi Bldg. 
30-4 Tsuruya-cho, 3 Chome 
YOKOHAMA 221 
Tel: (045) 312-1252 
CH.CM.E 

JORDAN 

Mouasher Cousins Company 

P.O. Box 1387 

AMMAN 

Tel: 24907, 39907 

Telex: 21456 SABCO JO 

CH.E.M.P 

KENYA 

ADCOM Ltd., Inc., Kenya 

P.O.Box 30070 

NAIROBI 

Tel: 331955 

Telex: 22639 

E,U 

KOREA 

Samsung Electronics HP Division 

12 Fl. Kinam Bldg. 

San 75-31, Yeoksam-Dong 

Kangnam-Ku 

Yeongdong P.O. Box 72 

SEOUL 

Tel: 555-7555, 555-5447 

Telex: K27364 SAMSAN 

A,CH,CM,CS,EM,P 

KUWAIT 

Al-Khaldiya Trading & Contracting 

P.O. Box830Safat 

KUWAIT 

Tel: 42-4910, 41-1726 

Telex: 22481 Areeg kl 

CH.EM 

Photo & Cine Equipment 

P.O. Box270Safat 

KUWAIT 

Tel: 42-2846, 42-3801 

Telex: 22247 Matin kt 

P 

LEBANON 

G.M. Dolmadjian 

A'chrafieh 

P.O. Box 165. 167 

BEIRUT 

Tel: 290293 
MP'- 

Computer Information Systems 

P.O.Box 11-6274 

BEIRUT 

Tel: 89 40 73 

Telex: 22259 

C 

LUXEMBOURG 

Hewlett-Packard Belgium S.A./N.V. 

Blvd de la Woluwe, 100 

Woluwedal 

B- 1200 BRUSSELS 

Tel: (02) 762-32-00 

Telex: 23-494 paloben bru 

A,CH,CM,CS,E,MP,P 

MALAYSIA 

Hewlett-Packard Sales (Malaysia) 

Sdn. Bhd. 

1st Floor, Bangunan British 

American 

Jalan Semantan, Damansara Heights 

KUALA LUMPUR 23-03 

Tel: 943022 

Telex: MA3 10 11 

A,CH,E,M,P* 
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MAYLAYSIA (Cont'd) 

Protel Engineering 

P.O.Box 1917 

Lot 6624, Section 64 

23/4 Pending Road 

Kuching, SARAWAK 

Tel: 36299 

Telex: MA 70904 PROMAL 

Cable: PROTELENG 

A.EM 

MALTA 

Philip Toledo Ltd. 

Notabile Rd. 

MRIEHEL 

Tel: 447 47, 455 66 

Telex: Media MW 649 

E.P 

MEXICO 

Hewlett-Packard Mexicana, S.A. 

de C.V. 

Av. Periferico Sur No. 6501 

Tepepan, Xochimilco 

16020 MEXICO O.F. 

Tel: 6-76-46-00 

Telex: 17-74-507 HEWPACK MEX 

A,CH,CS,E,MS,P 

Hewlett-Packard Mexicana, S.A. 

de C.V. 

Ave. Colonia del Valle 409 

Col. del Valle 

Municipio de Garza Garcia 

MONTERREY, Nuevo Leon 

Tel: 78 42 41 

Telex: 038 410 

CH 

ECISA 

JosS Vasconcelos No. 218 

Col. Condesa Deleg. Cuauhtemoc 

MEXICO OF. 06140 

Tel: 553- 1206 

Telex: 17-72755 ECE ME 

U 

MOROCCO 

Dolbeau 

81 rue Karatchi 

CASABLANCA 

Tel: 3041-82, 3068-38 

Telex: 23051, 22822 

E 

Gerep 

2 rue d'Agadir 

BoitePostale 156 

CASABLANCA 

Tel: 272093, 272095 

Telex: 23 739 

P 

NETHERLANDS 

Hewlett-Packard Nederland B.V. 

Van Heuven Goedhartlaan 121 

NL 1181KKAMSTELVEEN 

P.O. Box 667 

NL1180ARAMSTELVEEN 

Tel: (020) 47-20-21 

Telex: 13 216HEPANL 

A,CH,CM,CS,E,MP,P 

Hewlett-Packard Nederland B.V. 

Bongerd 2 

NL 2906VK CAPELLE A/D IJSSEL 

P.O. Box 41 

NL 2900AA CAPELLE A/D IJSSEL 

Tel: (10) 51-64-44 

Telex: 21261 HEPAC NL 

A,CH,CS,E 



Hewlett-Packard Nederland B.V. 
Pastoor Petersstraat 134-136 
NL 5612 LV EINDHOVEN 
P.O. Box 2342 
NL 5600 CH EINDHOVEN 
Tel: (040) 326911 
Telex: 51484 nepae nl 
A,CH",E,M 

NEW ZEALAND 

Hewlett-Packard (N.Z.) Ltd. 

5 Owens Road 

P.O. Box26-189 

Epsom, AUCKLAND 

Tel: 687-159 

Cable: HEWPACK Auckland 

CH,CM,E,P' 

Hewlett-Packard (N.Z.) Ltd. 

4-12Cruickshank Street 

Kilbirnie, WELLINGTON 3 

P.O. Box 9443 

Courtenay Place, WELLINGTON 3 

Tel: 877-199 

Cable: HEWPACK Wellington 

CH,CM,E,P 

Northrop Instruments & Systems Ltd. 

369 Khyber Pass Road 

P.O. Box 8602 

AUCKLAND 

Tel: 794-091 

Telex: 60605 

AM 

Northrop Instruments & Systems Ltd. 

1 10 Mandeville St. 

P.O. Box 8388 

CHRISTCHURCH 

Tel: 486-928 

Telex: 4203 

A,M 

Northrop Instruments S Systems Ltd. 

Sturdee House 

85-87 Ghuznee Street 

P.O. Box 2406 

WELLINGTON 

Tel: 850-091 

Telex: NZ 3380 

A,u 

NORTHERN IRELAND 
See United Kingdom 

NORWAY 

Hewlett-Packard Norge A/S 

Folke Bernadottes vei 50 

P.O. Box 3558 

N-5033 FYLLINGSDALEN (Bergen) 

Tel: 0047/5/16 55 40 

Telex: 16621 hpnas n 

CH,CS,E,MS 

Hewlett-Packard Norge A/S 
Osterndalen 16-18 
P.O. Box 34 
N-1345 OSTERAS 
Tel: 0047/2/17 1180 
Telex: 16621 hpnas n 
A,CH,CM,CS,E,M,P 

OMAN 

Khimjit Ramdas 

P.O. Box 19 

MUSCAT 

Tel: 722225, 745601 

Telex: 3289 BROKER MB MUSCA T 

P 

Suhail & Saud Bahwan 

P.0.Box 169 

MUSCAT 

Tel: 734 201-3 

Telex: 3274 BAHWAN MB 



PAKISTAN 

Mushko & Company Ltd. 

1-B, Street 43 

Sector F-8/1 

ISLAMABAD 

Tel: 51071 

Cable: FEMUS Rawalpindi 

A.E.M 

Mushko & Company Ltd. 
Oosman Chambers 
Abdullah Haroon Road 
KARACHI 0302 
Tel: 524131, 524132 
Telex: 2894 MUSKO PK 
Cable: COOPERA TOR Karachi 
A,EM,P' 

PANAMA 

Electrdnico Balboa, S.A. 

Caile Samuel Lewis, Ed. Alfa 

Apartado 4929 

PANAMA 5 

Tel: 63-6613, 63-6748 

Telex: 3483 ELECTRON PG 

A,CU,EM,P 

PERU 

Cfa Electro M6dica S.A. 

Los Flamencos 145, San Isidro 

Casilla 1030 

LIMA 1 

Tel: 41-4325, 41-3703 

Telex: Pub. Booth 25306 

CU.EM.P 

PHILIPPINES 

The Online Advanced Systems 

Corporation 

Rico House, Amorsolo Cor. Herrera 

Street 

Legaspi Village, Makati 

P.O. Box 1510 

Metro MANILA 

Tel: 85-35-81, 85-34-91, 85-32-21 

Telex: 3274 ONLINE 

A.CH.CS.EM 

Electronic Specialists and Proponents 

Inc. 

690-B Epifanio de los Santos Avenue 

Cubao, QUEZON CITY 

P.O. Box 2649 Manila 

Tel: 98-96-81, 98-96-82, 98-96-83 

Telex: 40018, 42000 ITT GLOBE 

MACKAY BOOTH 

P 

PORTUGAL 

Mundinter 

Intercambio Mundial de ComSrcio 

S.A.R.L. 

P.O. Box 2761 

Av. Antonio Augusto de Aguiar 138 

P-USBON 

Tel: (19) 53-21-31, 53-21-37 

Telex: 16691 munlerp 

u 

Soquimica 

Av. da Liberdade, 220-2 

1298 LISBOA Codex 

Tel: 56 21 81/2/3 

Telex: 13316 SABASA 

P 

Telectra-Empresa TScnica de 

Equipments ElSctricos S.A.R.L. 

Rua Rodrigo da Fonseca 103 

P.O. Box 2531 

P-USBON 1 

Tel: (19) 68-60-72 

Telex: 12598 

CH,CS,E,P 



PUERTO RICO 

Hewlett-Packard Puerto Rico 

Ave. Mufioz Rivera #101 

Esq. Caile Ochoa 

HAT0REY, Puerto Rico 00918 

Tel: (809) 754-7800 

Hewlett-Packard Puerto Rico 

Caile 272 Edificio 203 

Urb. Country Club 

RIO PIEDRAS, Puerto Rico 

P.O. Box 4407 

CAROLINA, Puerto Rico 00628 

Tel: (809) 762-7255 

A,CH,CS 

QATAR 

Computearbia 

P.O. Box 2750 

DOHA 

Tel: 883555 

Telex: 4806 CHPARB 

P 

Eastern Technical Services 

P.O.Box 4747 

DOHA 

Tel: 329 993 

Telex: 4156 EASTEC OH 

Nasser Trading & Contracting 

P.O.Box 1563 

DOHA 

Tel: 22170, 23539 

Telex: 4439 NASSER OH 

M 

SAUDI ARABIA 

Modern Electronic Establishment 

Hewlett-Packard Division 

P.O. Box22015 

Thuobah 

AL-KHOBAR 

Tel: 895- 1760, 895- 1764 

Telex: 671 106 HPMEEK SJ 

Cable: ELECTA AL-KHOBAR 

CH.CS.EM 

Modern Electronic Establishment 

Hewlett-Packard Division 

P.O. Box 1228 

Redec Plaza, 6th Floor 

JEDDAH 

Tel: 644 38 48 

Telex: 4027 12 FARNAS SJ 

Cable: ELECTA JEDDAH 

CH.CS.EM 

Modern Electronic Establishment 

Hewlett-Packard Division 

P.O.Box 22015 

RIYADH 

Tel: 491-97 15, 491-63 87 

Telex: 202049 MEERYD SJ 

CH.CS.EM 

Abdul Ghani El Ajou 

P.O. Box 78 

RIYADH 

Tel: 40 41 717 

Telex: 200 932 EL AJOU 

p 

SCOTLAND 

See United Kingdom 

SINGAPORE 

Hewlett-Packard Singapore (Sales) 

Pte. Ltd. 

#08-00 Inchcape House 

450-2 Alexandra Road 

P.O. Box 58 Alexandra Rd. Post Office 

SINGAPORE, 9115 

Tel: 631788 

Telex: HPSGS0 RS 34209 

Cable: HEWPACK, Singapore 

A,CH,CS,E,MS,P 



ra 
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SINGAPORE (Cont'd) 

Dynamar International Ltd 

Unit 05-11 Block 6 

Kotam Ayer Industrial Estate 

SINGAPORE 1334 

Tel: 747-6188 

Telex: RS 26283 

CM 

SOUTH AFRICA 

Hewlett-Packard So Africa (Pty.) Ltd. 

P.O. Box 120 

Howard Place CAPE PROVINCE 7450 

Pine Park Center, Forest Drive, 

Pinelands 

CAPE PROVINCE 7405 

Tel: 53-7954 

Telex: 57-20006 

A,CH,CM,E,MS,P 

Hewlett-Packard So Africa (Pty.) Ltd. 

P.O. Box 37099 

92 Overport Drive 

DURBAN 4067 

Tel: 28-4178, 28-4179, 28-4110 

Telex: 6-22954 

CH.CM 

Hewlett-Packard So Africa (Ply.) Ltd. 

6 Linton Arcade 

511 Cape Road 

Linton Grange 

PORT ELIZABETH 6000 

Tel: 041-302148 

CH 

Hewlett-Packard So Africa (Pty.) Ltd. 

P.O.Box 33345 

Glenstantia 0010 TRANSVAAL 

1st Floor East 

Constantia Park Ridge Shopping 

Centre 

Constantia Park 

PRETORIA 

Tel: 982043 

Telex: 32163 

CH,E 

Hewlett-Packard So Africa (Pty.) Ltd. 

Private Bag Wendywood 

SANDT0N2144 

Tel: 802-5111, 802-5125 

Telex: 4-20877 

Cable: HEWPACK Johannesburg 

A,CH,CM,CS,E,MS,P 

SPAIN 

Hewlett-Packard Espaflola S.A. 

Calle Entenza, 321 

E BARCELONA 29 

Tel: 322.24.51, 321.73.54 

Telex: 52603 hpbee 

A,CH,CS,E,MS,P 

Hewlett-Packard Espaflola S.A. 

Calle San Vicente S/No 

Edificio Albia II 

E-BILBAO 1 

Tel: 423.83.06 

A,CH,E,MS 

Hewlett-Packard Espaflola S.A. 

Crta. de la Corufla, Km. 16, 400 

Las Rozas 

E-MADRIO 

Tel: (1)637.00.11 

CH.CS.M 

Hewlett-Packard Espaflola S.A. 

Avda. S. Francisco Javier, S/no 

Planta 10. Edificio Sevilla 2, 

E-SEVILLA 5 

Tel: 64.44.54 

Telex: 72933 

A,CS,MS,P 



Hewlett-Packard Espaflola S.A. 
Calle Ramon Gordillo, 1 (Entlo.3) 
E-VALENCIA 10 
Tel: 361-1354 
CH,P 

SWEDEN 

Hewlett-Packard Sverige AB 

Sunnanvagen 14K 

S-22226 LUND 

Tel: (046) 13-69-79 

Telex: (854) 17886 (via Spanga 

office) 

CH 

Hewlett-Packard Sverige AB 

Ostra Tullgatan 3 

S-21128MALMO 

Tel: (040) 70270 

Telex: (854) 17886 (via Spanga 

office) 

Hewlett-Packard Sverige AB 

VSstra Vintergatan 9 

S-70344 OREBRO 

Tel: (19) 10-48-80 

Telex: (854) 17886 (via Spanga 

office) 

CH 

Hewlett-Packard Sverige AB 

Skalholtsgatan 9, Kista 

Box 19 

S-16393SPANGA 

Tel: (08) 750-2000 

Telex: (854) 17886 

Telefax: (08) 7527781 

A,CH,CM,CS,E,MS,P 

Hewlett-Packard Sverige AB 

Frb'tallisgatan 30 

S-42132 VASTRA-FROLUNOA 

Tel: (031) 49-09-50 

Telex: (854) 17886 (via Spanga 

office) 

CH,E,P 

SWITZERLAND 

Hewlett-Packard (Schweiz) AG 

Clarastrasse 12 

CH-4058 BASEL 

Tel: (61) 33-59-20 

A 

Hewlett-Packard (Schweiz) AG 

7, rue du Bois-du-Lan 

Case Postale 365 

CH-1217MEYRIN2 

Tel: (0041) 22-83-11-11 

Telex:27333 HPAG CH 

CH.CM.CS 

Hewlett-Packard (Schweiz) AG 

Allmend 2 

CH-8967 WIDEN 

Tel: (0041) 57 31 21 11 

Telex: 53933 hpag ch 

Cable: HPAG CH 

A,CH,CM,CS,E,MS,P 

SYRIA 

General Electronic Inc. 

Nuri Basha Ahnaf Ebn Kays Street 

P.O. Box 5781 

DAMASCUS 

Tel: 33-24-87 

Telex: 411 215 

Cable: ELECTROBOR DAMASCUS 

E 



Middle East Electronics 
P.O.Box 2308 
Abu Rumnaneh 
DAMASCUS 
Tel: 33 4 5 92 
Telex: 411 304 
U 

TAIWAN 

Hewlett-Packard Far East Ltd. 

Kaohsiung Office 

2/F 68-2, Chung Cheng 3rd Road 

KAOHSIUNG 

Tel: (07) 241-2318 

CH.CS.E 

Hewlett-Packard Far East Ltd. 

Taiwan Branch 

8th Floor 

337 Fu Hsing North Road 

TAIPEI 

Tel: (02) 712-0404 

Telex: 24439 HEWPACK 

Cable:HEWPACK Taipei 

A,CH,CM,CS,E,M,P 

Ing Lin Trading Co. 

3rd Floor, 7 Jen- Ai Road, Sec. 2 

TAIPEI 100 

Tel: (02) 3948191 

Cable: INGLIH TAIPEI 

A 

THAILAND 

Unimesa 

30 Patpong Ave., Suriwong 
BANGKOK 5 

Tel: 235-5727 

Telex: 84439 Simonco TH 

Cable: UNIMESA Bangkok 

A.CH.CS.E.M 

Bangkok Business Equipment Ltd. 

5/5-6 Dejo Road 

BANGKOK 

Tel: 234-8670, 234-8671 

Telex: 87669-BEOUIPT TH 

Cable: BUSIOUIPT Bangkok 

P 

TRINIDAD & TOBAGO 

Caribbean Telecoms Ltd. 

50/ A Jerningham Avenue 

P.O. Box 732 

PORT-OFSPAIN 

Tel: 62-44213, 62-44214 

Telex: 235,272 HUGCO WG 

CM.E.M.P 

TUNISIA 

Tunisie Electronique 

31 Avenue de la Liberie 
TUNIS 

Tel: 280- 144 

E.P 

Corema 

1 ler. Av. de Carthage 

TUNIS 

Tel: 253-821 

Telex: 12319 CABAMTN 

M 

TURKEY 

Teknim Company Ltd. 

Iran Caddesi No. 7 

Kavaklidere, ANKARA 

Tel: 275800 

Telex: 42155 TKNM TR 

E 



E.M.A. 

Medina Eldem Sokak No. 4 1/6 

Yuksel Caddesi 

ANKARA 

Tel: 175 622 

Telex: 42 591 

M 

UNITED ARAB EMIRATES 

Emitac Ltd. 

P.O. Box 27 11 

ABU DHABI 

Tel: 82 04 19-20 

Cable: EMITAC ABUDHABI 

Emitac Ltd. 

P.O. Box 1641 

SHARJAH 

Tel: 591 181 

Telex: 68136 Emitac Sh 

CH.CS.EMP 

UNITED KINGDOM 

GREAT BRITAIN 

Hewlett-Packard Ltd. 

Trafalgar House 

Navigation Road 

ALTRINCHAM 

Cheshire WA14 1NU 

Tel: 061 928 6422 

Telex: 668068 

A,CH,CS,E,M,MS,P 

Hewlett-Packard Ltd. 

Elstree House, Elstree Way 

B0REHAMW00D, Herts WD6 1SG 

Tel: 01 207 5000 

Telex: 8952716 

E,CH,CS,P 

Hewlett-Packard Ltd. 

Oakfield House, Oakfield Grove 

Clifton BRISTOL, Avon BS8 2BN 

Tel: 0272 736806 

Telex: 444302 

CH,CS,E,P 

Hewlett-Packard Ltd. 

Bridewell House 

Bridewell Place 

LONDON EC4V 6BS 

Tel: 01 583 6565 

Telex: 298163 

CH.CS.P 

Hewlett-Packard Ltd. 

Fourier House 

257-263 High Street 

LONDON C0LNEY 

Herts. AL2 1HA, St. Albans 

Tel: 0727 24400 

Telex: 1-8952716 

CH.CS 

Hewlett-Packard Ltd. 

Pontefract Road 

NORMANTON, West Yorkshire WF6 1RN 

Tel: 0924 895566 

Telex: 557355 

CH.CS.P 

Hewlett-Packard Ltd. 

The Quadrangle 

106-1 18 Station Road 

REDHILL, Surrey RH1 1PS 

Tel: 0737 68655 

Telex: 947234 

CH,CS,E,P 



SALES & SUPPORT OFFICES [7] 

Arranged alphabetically by country \rrm 



GREAT BRITAIN (Cont'd) 

Hewlett-Packard Ltd. 

Avon House 

435 Stratford Road 

Shirley, SOLIHULL, West Midlands 

B90 4BL 

Tel: 021 745 8800 

Telex: 339105 

CH,CS,E,P 

Hewlett-Packard Ltd. 

West End House 

41 High Street, West End 

SOUTHAMPTON 

Hampshire S03 3D0 

Tel: 04218 6767 

Telex: 477138 

CH.CS.P 

Hewlett-Packard Ltd. 

Eskdale Rd. 

Winnersh, WOKINGHAM 

Berkshire RG 11 5DZ 

Tel: 0734 696622 

Telex: 848884 

E 

Hewlett-Packard Ltd. 

King Street Lane 

Winnersh, WOKINGHAM 

Berkshire RG 11 5AR 

Tel: 0734 784774 

Telex: 847178 

A,CH,CS,E,M,MP,P 

Hewlett-Packard Ltd. 

Nine Mile Ride 

Easthampstead, WOKINGHAM 

Berkshire, 3RG 11 3LL 

Tel: 0344 773100 

Telex: 848805 

CH,CS,E,P 

IRELAND 

NORTHERN IRELAND 

Hewlett-Packard Ltd. 
Cardiac Services Building 
95A Finaghy Road South 
BELFAST BT 10 OBY 
Tel: 0232 625-566 
Telex: 747626 
CH.CS 

SCOTLAND 

Hewlett-Packard Ltd. 
SOUTH QUEENSFERRY 
West Lothian, EH30 9TG 
Tel: 031 331 1188 
Telex: 72682 
CH,CM,CS,E,M,P 

UNITED STATES 

Alabama 

Hewlett-Packard Co. 

700 Century Park South, Suite 128 

BIRMINGHAM, AL 35226 

Tel: (205) 822-6802 

A.CH.M 

Hewlett-Packard Co. 
420 Wynn Drive 
HUNTSVILLE, AL 35805 
P.O. Box 7700 
HUNTSVILLE, AL 35807 
Tel: (205) 830-2000 
CH,CM,CS,E,M* 

Arizona 

Hewlett-Packard Co. 
8080 Pointe Parkway West 
PHOENIX, AZ 85044 
Tel: (602) 273-8000 
A,CH,CM,CS,E,MS 



Hewlett-Packard Co. 
2424 East Aragon Road 
TUCSON, AZ 85706 
Tel: (602) 889-4631 
CH.E.MS'* 

California 

Hewlett-Packard Co. 

99 South Hill Dr. 

BRISBANE, CA 94005 

Tel: (415) 330-2500 

CH.CS 

Hewlett-Packard Co. 

P.O. Box 7830 (93747) 

5060 E. Clinton Avenue, Suite 102 

FRESNO, CA 93727 

Tel: (209) 252-9652 

CH.CS.MS 

Hewlett-Packard Co. 

P.O. Box 4230 

1430 East Orangethorpe 

FULLERTON.CA 92631 

Tel: (714) 870-1000 

CH,CM,CS,E,MP 

Hewlett-Packard Co. 

320 S. Kellogg, Suite B 

G0LETA.CA93117 

Tel: (805) 967-3405 

CH 

Hewlett-Packard Co. 

5400 W. Rosecrans Boulevard 

LAWNOALE, CA 90260 

P.O. Box 92105 

LOS ANGELES, CA 90009 

Tel: (213) 970-7500 

Telex: 910-325-6608 

CH,CM,CS,MP 

Hewlett-Packard Co. 

3155 Porter Oaks Drive 

PALO ALTO, CA 94304 

Tel: (415) 857-8000 

CH.CS.E 

Hewlett-Packard Co. 

4244 So. Market Court, Suite A 

P.O. Box 15976 

SACRAMENTO, CA 95852 

Tel: (916) 929-7222 

A*,CH,CS,E,MS 

Hewlett-Packard Co. 

9606 Aero Drive 

P.O. Box 23333 

SAN DIEGO, CA 92139 

Tel: (619) 279-3200 

CH,CM,CS,E,MP 

Hewlett-Packard Co. 

2305 Camino Ramon "C" 

SAN RAMON, CA 94583 

Tel: (415) 838-5900 

CH.CS 

Hewlett-Packard Co. 

3005 Scott Boulevard 

SANTA CUBA, CA 95050 

Tel: (408) 988-7000 

Telex: 910-338-0586 

A,CH,CM,CS,E,MP 

Hewlett-Packard Co. 

5703 Corsa Avenue 

WESTLAKE VILLAGE, CA 91362 

Tel: (213) 706-6800 

E*,CH',CS* 

Colorado 

Hewlett-Packard Co. 
24 Inverness Place, East 
ENGLEWOOD, CO 80112 
Tel: (303) 649-5000 
A,CH,CM,CS,E,MS 



Connecticut 

Hewlett-Packard Co. 

47 Barnes Industrial Road South 

P.O. Box 5007 

WALLINGFORD, CT 06492 

Tel: (203) 265-7801 

A,CH,CM,CS,E,MS 

Florida 

Hewlett-Packard Co. 

2901 N.W. 62nd Street 

P.O. Box 24210 

FORT LAUDERDALE, FL 33307 

Tel: (305) 973-2600 

CH,CS,E,MP 

Hewlett-Packard Co. 

6177 Lake Ellenor Drive 

P.O. Box 13910 

ORLANDO, FL 32859 

Tel: (305) 859-2900 

A,CH,CM,CS,E,MS 

Hewlett-Packard Co. 

5750B N. Hoover Blvd., Suite 123 

P.O. Box 15200 

TAMPA, FL 33614 

Tel: (813) 884-3282 

A*,CH,CM,CS,E',M* 

Georgia 

Hewlett-Packard Co. 
2000 South Park Place 
P.O. Box 105005 
ATLANTA, GA 30348 
Tel: (404) 955-1500 
Telex: 810-766-4890 
A,CH,CM,CS,E,MP 

Hawaii 

Hewlett-Packard Co. 
Kawaiahao Plaza, Suite 190 
567 South King Street 
HONOLULU, HI 96813 
Tel: (808) 526-1555 
A,CH,E,MS 

Illinois 

Hewlett-Packard Co. 
304 Eldorado Road 
P.O. Box 1607 
BLOOMINGTON, IL 61701 
Tel: (309) 662-9411 
CH.MS" 

Hewlett-Packard Co. 
1100 31st Street, Suite 100 
DOWNERSGROVE.IL 60515 
Tel: (312) 960-5760 
CH.CS 

Hewlett-Packard Co. 
5201 Tollview Drive 
ROLLING MEADOWS, IL 60008 
Tel: (312) 255-9800 
Telex: 910-687-1066 
A,CH,CM,CS,E,MP 

Indiana 

Hewlett-Packard Co. 
7301 No. Shadeland Avenue 
P.O. Box 50807 
INDIANAPOLIS, IN 46250 
Tel: (317) 842-1000 
A,CH,CM,CS,E,MS 

Iowa 

Hewlett-Packard Co. 
1776 22nd Street, Suite 1 
WEST DES MOINES, IA 50265 
Tel: (515) 224-1435 
CH.MS** 



Kansas 

Hewlett-Packard Co. 

7804 East Funston Road, #203 

WICHITA, KS 67207 

Tel: (316) 684-8491 

CH 

Kentucky 

Hewlett-Packard Co. 

10300 Linn Station Road, #100 

LOUISVILLE, KY 40223 

Tel: (502) 426-0100 

A,CH,CS,MS 

Louisiana 

Hewlett-Packard Co. 
160 James Drive East 
ST. ROSE, LA 70087 
P.O. Box 1449 
KENNER, LA 70063 
Tel: (504) 467-4100 
A,CH,CS,E,MS 

Maryland 

Hewlett-Packard Co. 
3701 Koppers Street 
BALTIMORE, MD 21227 
Tel: (301) 644-5800 
Telex: 710-862-1943 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
2 Choke Cherry Road 
ROCKVILLE, MD 20850 
Tel: (301) 948-6370 
A,CH,CM,CS,E,MP 

Massachusetts 

Hewlett-Packard Co. 
1775 Minuteman Road 
ANDOVER, MA 01810 
Tel: (617) 682-1500 
A,C,CH,CS,CM,E,MP,P* 
Hewlett-Packard Co. 
32 Hartwell Avenue 
LEXINGTON, MA 02173 
Tel: (617) 861-8960 
CH.CS.E 

Michigan 

Hewlett-Packard Co. 
4326 Cascade Road S.E. 
GRAND RAPIDS, Ml 49506 
Tel: (616) 957-1970 
CH.CS.MS 

Hewlett-Packard Co. 
1771 W. Big Beaver Road 
TROY, Ml 48084 
Tel: (313) 643-6474 
CH.CS 

Minnesota 

Hewlett-Packard Co. 
2025 W. Larpenteur Ave. 
ST. PAUL, MN 551 13 
Tel: (612) 644-1100 
A,CH,CM,CS,E,MP 

Missouri 

Hewlett-Packard Co. 
11131 Colorado Avenue 
KANSAS CITY, MO 64 137 
Tel: (816) 763-8000 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
13001 Hollenberg Drive 
BRIDGETON, MO 63044 
Tel: (314) 344-5100 
A,CH,CS,E,MP 
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SALES & SUPPORT OFFICES 

Arranged alphabetically by country 



UNITED STATES (Cont'd) 

Nebraska 

Hewlett-Packard 
10824 Old Mill Rd., Suite 3 
OMAHA, NE 68154 
Tel: (402) 334-1813 
CM.MS 

New Jersey 

Hewlett-Packard Co. 
120 W. Century Road 
PARAMUS, NJ 07652 
Tel: (201) 265-5000 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
60 New England Av. West 
PISCATAWAY, NJ 08854 
Tel: (201) 981-1199 
A,CH,CM,CS,E 

New Mexico 

Hewlett-Packard Co. 
11300LomasBlvd.,N.E. 
P.O. Box 1 1634 
ALBUQUERQUE, NM 87112 
Tel: (505) 292-1330 
CH,CS,E,MS 

New York 

Hewlett-Packard Co. 
5 Computer Drive South 
ALBANY, NY 12205 
Tel: (518) 458-1550 
A,CH,E,MS 
Hewlett-Packard Co. 
9600 Main Street 
P.O. Box AC 
CLARENCE, NY 14031 
Tel: (716) 759-8621 
CH 

Hewlett-Packard Co. 
200 Cross Keys Office Park 
FAIRP0RT, NY 14450 
Tel: : (716) 223-9950 
CH,CM,CS,E,MS 
Hewlett-Packard Co. 
7641 Henry Clay Blvd. 
LIVERPOOL, NY 13088 
Tel: (315) 451-1820 
A,CH,CM,E,MS 
Hewlett-Packard Co. 
No. 1 Pennsylvania Plaza 
55th Floor 

34th Street & 8th Avenue 
MANHATTAN NY 10119 
Tel: (212) 971-0800 
CH,CS,E',M* 
Hewlett-Packard Co. 
250 Westchester Avenue 
WHITE PLAINS, NY 10604 
Tel: (914) 684-6100 
CM,CH,CS,E 
Hewlett-Packard Co. 
3 Crossways Park West 
WOODBURY, NY 11797 
Tel: (516) 921-0300 
A,CH,CM,CS,E,MS 

North Carolina 

Hewlett-Packard Co. 
5605 Roanne Way 
P.O. Box 26500 
GREENSBORO, NC 27420 
Tel: (919) 852-1800 
A,CH,CM,CS,E,MS 



Ohio 

Hewlett-Packard Co. 
9920 Carver Road 
CINCINNATI, OH 45242 
Tel: (513) 891-9870 
CH.CS.MS 

Hewlett-Packard Co. 
16500 Sprague Road 
CLEVELAND, OH 44130 
Tel: (216) 243-7300 
A,CH,CM,CS,E,MS 
Hewlett-Packard Co. 
962 Crupper Ave. 
COLUMBUS, OH 43229 
Tel: (614) 436-1041 
Eft: Nov. 25, 1983 
675 Brooksedge Blvd. 
WESTERVILLE, OH 43081 
CH,CM,CS,E* 
Hewlett-Packard Co. 
330 Progress Rd. 
DAYTON, OH 45449 
Tel: (513) 859-8202 
A,CH,CM,E',MS 

Oklahoma 

Hewlett-Packard Co. 

304 N. Meridian, Suite A 

P.O. Box 75609 

OKLAHOMA CITY, OK 73147 

Tel: (405) 946-9499 

A\CH,E*,MS 

Hewlett-Packard Co. 

3840 S. 103rd E. Avenue, #100 

P.O. Box 35747 

TULSA, OK 74153 

Tel: (918) 665-3300 

A*',CH,CS,M* 

Oregon 

Hewlett-Packard Co. 
9255 S. W. Pioneer Court 
P.O. Box 328 
WILSONVILLE, OR 97070 
Tel: (503) 682-8000 
A,CH,CS,E\MS 

Pennsylvania 

Hewlett-Packard Co. 
1 1 1 Zeta Drive 
PITTSBURGH, PA 15238 
Tel: (412) 782-0400 
A,CH,CS,E,MP 
Hewlett-Packard Co. 
2750 Monroe Boulevard 
P.O. Box 713 
VALLEY FORGE, PA 19482 
Tel: (215) 666-9000 
A,CH,CM,E,M 

South Carolina 

Hewlett-Packard Co. 
Brook side Park, Suite 122 
1 Harbison Way 
P.O. Box 21708 
COLUMBIA, SC 29221 
Tel: (803) 732-0400 
CH.E.MS 

Hewlett-Packard Co. 
Koger Executive Center 
Chesterfield Bldg., Suite 124 
GREENVILLE, SC 29615 
Tel: (803) 297-4120 

Tennessee 

Hewlett-Packard Co. 
224 Peters Road, Suite 102 
P.O. Box 22490 
KNOXVILLE, TN 37922 
Tel: (615) 691-2371 
A*,CH,MS 



Hewlett-Packard Co. 
3070 Directors Row 
MEMPHIS, TN 38131 
Tel: (901) 346-8370 
A.CH.MS 

Texas 

Hewlett-Packard Co. 

4171 North Mesa 

Suite C- 110 

EL PASO, TX 79902 

Tel: (915) 533-3555 

CH,E*,MS* - 

Hewlett-Packard Co. 

10535 Harwin Drive 

P.O. Box 42816 

HOUSTON, TX 77042 

Tel: (713) 776-6400 

A,CH,CM,CS,E,MP 

Hewlett-Packard Co. 

930 E. Campbell Rd. 

P.O. Box 1270 

RICHARDSON, TX 75080 

Tel: (214) 231-6101 

A,CH,CM,CS,E,MP 

Hewlett-Packard Co. 

1020 Central Parkway South 

P.O. Box 32993 

SAN ANTONIO, TX 78216 

Tel: (512) 494-9336 

CH,CS,E,MS 

Utah 

Hewlett-Packard Co. 
3530 W. 2100 South 
SALT LAKE CITY, UT 841 19 
Tel: (801) 974-1700 
A.CH,CS,E,MS 

Virginia 

Hewlett-Packard Co. 
4305 Cox Road 
GLEN ALLEN, VA 23060 
P.O. Box 9669 
RICHMOND, VA 23228 
Tel: (804) 747-7750 
A,CH,CS,E,MS 

Washington 

Hewlett-Packard Co. 
15815 S.E. 37th Street 
BELLEVUE, WA 98006 
Tel: (206) 643-4000 
A,CH,CM,CS,E,MP 
Hewlett-Packard Co. 
Suite A 

708 North Argonne Road 
SPOKANE, WA 99212 
Tel: (509) 922-7000 
CH.CS 

West Virginia 

Hewlett-Packard Co. 
4604 MacCorkle Ave. 
P.O. Box 4297 
CHARLESTON, WV 25304 
Tel: (304) 925-0492 
A,MS 

Wisconsin 

Hewlett-Packard Co. 
150 S. Sunny Slope Road 
BROOKFIELD, Wl 53005 
Tel: (414) 784-8800 
A,CH,CS,E',MP 



URUGUAY 

Pablo Ferrando S.A.C. e I. 
Avenida Italia 2877 
Casilla de Correo 370 
MONTEVIDEO 

Tel: 80-2586 

Telex: Public Booth 901 

A.CU.EM 

VENEZUELA 

Hewlett-Packard de Venezuela C.A. 

3RA Transversal Los Ruices Norte 

Edificio Segre 1, 2 & 3 

Apartado 50933 

CARACAS 1071 

Tel: 239-4133 

Telex: 251046 HEWPACK 

A,CH,CS,E,MS,P 

Hewlett-Packard de Venezuela C.A. 

Calle-72-Entre 3H y 3Y, No. 3H-40 

Edificio Ada-Evelyn, Local B 

Apartado 2646 

4001, MARACAIBO, Estado Zulia 

Tel: (061) 80.304 

C,E* 

Hewlett-Packard de Venezuela C.A. 

Calle Vargas Rondon 

Edificio Seguros Carabobo, Piso 10 

VALENCIA 

Tel: (041) 51 385 

CH.CS.P 

Bioelectronica Medica C.A. 

Calle Buen Pastor 

Edit. Cota Mil-Piso 2 y Semi Solano 1 

Boleita None 

Apartado 50710 CARACAS 1050A 

Tel: 239 84 41 

Telex: 26518 

ZIMBABWE 

Field Technical Sales 
45 Kelvin Road, North 
P.B. 3458 
SALISBURY 
Tel: 705 231 
Telex: 4- 122 RH 
CE.U.P 

July 1983 5952-6900 

Indicates main office 

HP distributors are printed in italics. 
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